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The  leading  automobile  accessory  manufacturers  of  tires,  bodies,  motors,  springs, 
wheels,  bearings,  fenders,  axles,  batteries,  etc.,  have  solved  their  floor  problems 
by  using  Kreolite  Wood  Block  Floors. 

Millions  of  square  feet  of  Kreolite  Wood  Blocks  have  been  laid  in  the  many 
diversified  manufacturing  plants  of  this  particularly  big  industry. 

Made  from  thoroughly  air-seasoned  timber  and  laid  with  the  tough  end  grain 
uppermost,  they  give  the  ultimate  in  strength,  durability,  service,  and  economy. 
Our  Kreolite  Engineers  will  study  your  needs  and  make  recommendations  without 
any  obligation  on  your  part. 

Prices  now  as  low  as  24c.  per  square  loot,  installed  complete. 
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Sffortocular  Reporlinf! 

\TTENTION  is  called  to  Mr.  McWhorter’s  admirable 
,  report  of  the  enforced  breachintr  of  the  levee  below 
Xcw  Orleans  which  appears  in  news  columns  of  this 
i.-.sue.  The  difference  between  a  plain  statement  of  fact 
liy  an  engineer  and  the  new.spaper  reporter’s  “.story” 
will  be  evident  to  every  one  who  has  been  tryinjr  for  a 
v  eek  to  find  out  what  really  happened  at  the  Caernarvon 
crevasse.  Evidently  the  jrentlemen  of  the  New  Orleans 
press  expected  to  see  some  such  spectacular  explosion 
as  the  famous  Petersburjr  mine  followed  by  a  John.stown 
flood,  and  when  the  river  started  into  the  lowlands 
through  the  three  ordained  trickles  their  disappoint¬ 
ment  was  so  great  that  they  branded  the  whole  enter- 
pri.se  a  failure.  Doubtless  the  engineers  were  too  busy 
to  take  the  pre.ss  into  their  confidence,  nor  does  the  false 
reporting  make  much  difference  now.  It  merely  em¬ 
phasizes  the  difficulty,  often  reverted  to  here,  of  getting 
authentic  information  on  technical  matters  through  the 
regular  news  reporting  agencies. 


Open  to  Question 

IN  THESE  days  of  high-pressure  competition  between 
different  clas.ses  of  material,  when  a  public  agency 
‘  re.scinds  its  earlier  approval  of  plans  made  by  its  engi- 
1  neers  and,  against  their  strong  prote.st,  adopts  a  com- 
I  petitive  material,  it  lays  itself  open  to  question.  This 

j  is  what  has  happened  in  the  case  of  the  North  Jersey 

Di.«trict  Water  Supply  Commission,  which  voted  last 
week  to  use  for  the  Wanaque  aqueduct  a  steel  pressure 
I  pipe  instead  of  the  concrete  conduit  on  the  grade  line 
and  either  steel  or  reinforced  concrete  for  the  pressure 
line  as  approved  by  the  same  commission  in  1924.  The 
commission  some  two  years  after  adopting  concrete  en¬ 
gaged  a  special  consulting  engineer  to  report  on  the 
subject  and  is  following  his  advice,  but  the  commi.ssion’s 
chief  engineer  and  permanent  consulting  engineer  are  so 
radically  at  odds  with  the  special  consulting  engineer 
on  capacities  and  costs  as  to  warrant  at  least  a  Scottish 
verdict  in  the  case.  The  main  points  of  difference  are 
stated  in  the  news  columns  of  this  issue.  It  is  impos¬ 
sible  now  to  go  into  technical  details  because  the  com- 
mi.ssion  refuses  to  give  this  journal  copies  of  the  report.s 
and  counter  reports  of  the  engineers  before  the  question 
as  to  size — one  of  the  crucial  questions — is  settled. 
Such  refusals  by  public  bodies  indicate  fear  of  public 
and  technical  criticism  of  proposed  action. 

Exceptional  Frost  Protection 

Form  insulation  and  admixture  as  supplementary 
protection  in  winter  building  construction  by  pro¬ 
gressive  canvas  housing  are  given  complimentary  ref¬ 
erence  in  the  suggestive  article  in  this  issue  on  concret¬ 
ing-plant  planning  for  three  large  warehouses.  The 
praise  need  not  be  repeated  here.  The  thing  that  calls 
for  emphasis  is  that  these  precautions  against  frost 


were  u.sed  with  no  diminution  of  curtaining  and  heating. 
The.se  conformed  in  all  es.sential  pjirticulars  to  usual 
pra'*tice.  Insulation  and  calcium  chloride  were  supple¬ 
mentary  devices.  It  is  important  to  observe,  however, 
in  what  places  they  were  u.sed  and  why  in  those  places. 

In  regular  progressive  canvas  housing  practice,  i.e., 
outside  curtains  inclosing  the  story  below  the  floor  .slab 
and  floor  slab  canvas  covers  on  trestles,  there  are  two 
places  of  especial  fro.st  danger.  One  is  the  outside 
of  wall  columns  and  girders,  and  the  outside  curtain 
walls.  Every  experienced  winter  builder  knows  that  his 
greate.st  wall  and  column  frost  hazard  is  here,  and  is 
meticulous  in  his  attention  to  curtailing  and  heating 
the.se  parts.  On  the  Montreal  warehouse  it  will  be 
observed,  it  was  the  wall  forms  that  were  insulated. 
Another,  the  .second,  point  of  danger  is  the  floor  slab 
during  the  jwriod  of  its  pouring  and  finishing  in  the 
oi)en  before  trestle  and  cover  can  be  placed  and  the  heat 
admitted  from  the  .story  below.  It  was  to  delay  frost 
action  while  pouring  and  fini.shing  the  floor  .slab  that 
calcium  chloride  was  employed.  The  contractors  report 
that  it  gave  them  a  leeway  of  about  an  hour.  In  gen¬ 
eral.  insulation  is  a  rather  clum.sy  device  w’here  forms 
have  frequently  to  be  shifted  and  reu.sed  and  admixtures 
at  best  only  lengthen  a  little  the  period  before  enclo.sure 
and  heating  are  e.ssential,  and  neither  has  been  much 
employed  in  the  thin  slab  and  .slender  framing  work  of 
buildings.  The  in.stance  de.scribed  is  a  noteworthy 
variation  of  practice. 

Continuing  Education 

IT  IS  one  of  the  functions  of  an  engineering  journal 
in  which  an  editor  takes  mo.st  pride  that  it  extends 
education,  and  .so  in  a  modest  w'ay  ranks  w’ith  the  tech¬ 
nical  college  and  the  university.  For  this  reason  we 
take  special  pleasure  in  noting  evidences  of  a  movement 
toward  making  education  available  to  engineers  during 
their  long  post-graduate  life.  Evening  courses  in 
several  subjects  were  given  by  the  New  York  Chapter 
of  the  American  A.s.sociation  of  Engineers  during  the 
past  month,  and  its  closing  or  certification  celebration, 
held  two  weeks  ago,  brought  to  light  an  enthusiastic  ap¬ 
preciation  of  the  merits  of  this  effort,  and  thereby  of 
the  vitality  of  the  idea  which  it  embodies.  There  is 
much  more  to  be  done  in  this  field — a  vast  amount, 
indeed.  Collegiate  engineering  education  is  bound  to 
remain  confined  to  the  underlying  sciences,  while  of  the 
extensive  areas  in  the  applied  science,  as  well  as  in 
other  fields  of  knowledge  more  or  le.ss  distant  from 
engineering,  the  engineer  mu.st  obtain  his  knowledge 
after  college,  through  his  own  efforts,  guided  as  well 
as  may  be  by  the  exigencies  of  his  daily  work  and  life. 
This  continuing  education  is  apt  to  be  confined  to  a 
narrow  zone,  that  range  of  operations  in  which  his 
regular  activity  happens  to  lie.  Of  economics,  of  busi¬ 
ness.  of  history,  of  the  humanities  in  general,  the 
engineer  may  largely  escape  all  knowledge.  The 
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tremendously  growing  domain  of  social  facts  and 
relations,  without  knowledge  of  which  the  modern  man 
can  hardly  be  a  truly  constructive  member  of  society, 
lies  quite  to  one  side  of  his  work.  In  time,  we  may  hope, 
educational  institutions  generally  will  come  to  recognize 
that  they  have  an  educational  function  beyond  the  limits 
of  the  fixed  college  course.  In  the  meantime,  societies 
and  as.sociations  of  technical  men  can  find  no  more  con¬ 
structive  activity  than  this  one  of  providing  their 
members  with  opportunity  for  extending  their  educa¬ 
tion,  by  direct  instruction  or  by  guided  self-study,  or 
both.  We  strongly  hope,  then,  that  such  work  as  that 
noted  may  continue  and  spread. 

Keep  Car  License  Taxes 
AUTOMOBILE  organizations  and  inspired  legislators 
who  have  this  year  combated  further  gasoline 
taxation  and  insisted  that  if  it  were  imposed  common 
justice  demanded  a  reduction  in  license  fees  will  be  in¬ 
terested  in  the  article  in  this  issue  by  Professor  Martin 
of  Emory  University.  The  Georgia  economist,  who  by 
the  way  has  recognition  as  an  expert  on  taxation,  argues 
forcefully  that  sound  and  just  as  is  the  gasoline  tax  as 
representing  road  use,  it  does  not  alone  represent  all 
the  service  demanded  of  roads  by  all  vehicles.  For 
example,  very  heavy  trucks  and  those  with  solid  tires 
make  destructive  use  of  roads  way  beyond  any  sum 
measured  by  their  greater  gasoline  consumption.  It  is 
as  a  measure  of  this  extra  use  that  a  license  fee  needs 
to  be  imposed  in  addition  to  whatever  gasoline  tax  may 
be  considered  wise.  The  reasoning  may  be  read  in  the 
article  elsewhere.  It  deserves  to  be  read  because  the 
argument  for  license  fee  reduction  if  gasoline  taxes  are 
to  be  imposed  has  been  one  of  the  soundest  to  be  offered 
by  the  motor  vehicle  organizations. 

High-Head  Penstocks 

UROPEAN  engineers  have  long  since  developed  the 
more  easily  accessible  hydro-electric  power  sites  and 
have  gone  to  higher  and  higher  heads  to  supply  their 
power  markets  from  local  sources.  In  this  country,  too, 
we  are  tending  toward  higher  heads;  in  California  last 
year  there  were  simultaneously  under  construction  three 
hydro-electric  developments  in  each  of  which  the  static 
head  exceeded  2,300  ft.  and  any  one  of  which  exceeds 
the  previous  high-head  record  for  this  country.  One  of 
these  has  been  completed  and  is  now  in  operation.  Some 
of  the  penstocks  for  these  plants  were  fabricated  in 
Europe.  European  practice  in  the  manufacture  and 
testing  of  such  penstocks  concerns  American  engineers 
whether  the  pipe  for  future  American  high-head  plants 
is  built  here  or  in  Europe.  If  we  build  it  here  we  should' 
profit  by  the  years  of  experience  with  construction  of 
this  type  in  foreign  plants;  if  we  continue  to  buy  from 
European  makers,  familiarity  with  their  methods  is 
desirable  in  order  that  specifications  may  be  written  to 
good  advantage  and  so  that  delays  in  communication 
may  not  seriously  complicate  exigencies  that  arise  dur¬ 
ing  erection.  The  observations  of  Mr.  Reed  published 
in  two  articles,  the  first  of  which  appears  in  this  issue, 
give  first-hand  impressions  of  European  practice  with 
banded  pipe.  He  frankly  confirms  the  indeterminate  na¬ 
ture  of  the  stresses  in  such  pipe,  which  is  one  of  the 
chief  objections  raised  by  American  engineers  who  have 
opposed  its  use.  On  the  other  hand,  the  destruction  test 
of  full-size  pipe  which  he  cites  in  the  second  article 


supports  the  contention  that  wheil  rupture  does  oc(  ur 
in  banded  pipe  it  is  so  localized  that  damage  due  to 
escaping  water  is  in  nowise  comparable  to  that  result¬ 
ing  from  the  rupture  of  high-head  penstocks  such  a.s 
have  occurred  on  the  Pacific  Coast  in  recent  years. 
There  is  some  question  as  to  whether  the  initial  internal 
stresses  set  up  by  shrinkage  of  the  bands  put  on  sue- 
cessively,  can  be  so  controlled  that  the  resultant  stre.s.s 
in  the  core  of  the  finished  pipe  section  is  uniformly 
distributed.  However,  regardless  of  just  what  this  con¬ 
dition  may  be,  the  illustrations  showing  the  deformation 
of  the  banded  pipe  tested  to  destruction  which  are  to  be 
given  in  the  second  article  are  convincing  evidence  of 
the  strength  of  well  constructed  pipe  of  this  type. 

Canals  Aid  Rapid  Transit 

ANALS  have  their  use  as  traflicways  even  though 
the  day  of  the  canal  boat  is  fast  disappearing.  The 
old  beds  of  the  Erie  canal  at  Rochester,  N,  Y.,  and  of 
the  Miami  canal  in  Cincinnati  have  both  been  utilized 
for  the  right-of-way  of  rapid  transit  urban  lines  and 
for  the  entry  of  interurban  lines  to  the  city.  Now 
Newark,  N.  J.,  has  the  opportunity  to  do  the  same 
thing,  for  the  city  has  just  taken  possession  of  the  bed 
of  the  old  Morris  and  Essex  canal  which  extends  north 
from  the  city  around  the  Orange  Mountains  up  into 
New  Jersey.  The  city  has  purchased  only  the  6  miles 
of  this  abandoned  waterway  within  its  limits,  but  that 
length  is  admirably  suited  for  the  roadbed  for  some  of 
the  street  cars  which  now  crowd  the  congested  streets 
of  downtown  Newark.  While  the  arrangement  with  the 
local  street  railway  company  has  not  yet  been  made,  the 
opportunity  to  improve  urban  transportation  through 
the  old  canal  bed  is  so  great  that  it  is  impossible  that 
some  agreement  will  not  be  made  whereby  the  many 
advantages  of  rapid  transit  can  be  obtained  at  a  low  cost. 
A  similar  improvement  of  a  somewhat  different  kind 
is  to  be  studied  in  Toledo,  Ohio,  where  the  old  bed  of 
the  Toledo  and  Maumee  canal  is  to  be  surveyed  for  its 
possible  use  as  a  motor  boulevard.  Other  times,  other 
manners. 


The  Problem  of  the  Mississippi 

N  THE  intervals  between  Mississippi  floods  only  those 
charged  with  responsibility  for  the  river  think  very 
much  about  it.  As  soon  as  the  water  overflows  the 
land  once  more  the  century  old  problem  takes  on  new 
life  and  every  one,  amateur  and  expert  alike,  rushes 
into  the  argumentative  fray.  The  methods  used  on  the 
Mississippi  have  not  been  completely  successful,  else 
there  would  be  no  inundation.  But  the  river  is  in  flood, 
high  water  marks  are  being  exceeded  and  large  areas 
are  being  submerged  down  the  whole  valley.  The  aver¬ 
age  citizen — long  trained  to  expect  the  impossible  from 
the  engineer — wonders  why  this  thing  is  allowed  to  go 
on  and  passes  by  easy  stages  to  acceptance  of  all  or 
most  of  the  advertised  solutions  which  are  offered. 

Congressmen  wire  the  President  that  the  flood  “is  a 
part  of  the  tragic  price  we  will  all  pay  for  our  folly  of 
forest  devastation”  and  the  Secretary  of  the  Treasury 
and  Senator  Curtis,  according  to  press  reports,  agree 
that  “the  best  approach  would  be  by  construction  of 
storage  reservoirs  on  the  headwaters  of  the  Mississippi 
to  impound  surplus  waters  during  flood  periods  and  dis¬ 
tribute  it  for  power  production  or  irrigation.”  Contour 
plowing,  outlets,  spillways,  parallel  channels — all  the  old 
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familiar  alternatives  and  correctives  to  the  levee  sys- 
tpm_are  brought  forth  just  as  they  have  been  apain 
and  again  for  the  last  fifty  years. 

Rut  because  this  is  the  most  destructive  flood  we  have 
ever  known  and  because  the  nation  has  been  at  last 
aroused,  it  would  seem,  to  the  seriousness  of  the  prob¬ 
lem  before  it,  there  is  more  than  a  fair  chance  that  at 
last  we  are  to  have  a  real  national  effort  to  alleviate 
the  flood  menace  of  the  Mississippi  valley  and  to  devote 
to  the  problem  the  national  study  and  the  national  funds 
that  it  has  long  deserved.  Those  delegated  to  the  task 
of  planning  that  effort  will  in  due  time  analyze  the 
problem  and  give  the  proper  weight  to  the  schemes  pro¬ 
posed,  but  meanwhile  it  would  be  w’ell  that  the  popular 
mind  get  some  sense  of  proportion  in  the  problem. 

There  is,  for  instance,  no  proof  that  deforestation  has 
increased  floods,  and  even  if  there  were  such  proof, 
nothing  can  be  done  about  it  .so  far  as  the  Mississippi 
is  concerned.  Certainly,  no  restoration  of  forests  can 
effectively  be  made  in  this  great  valley  with  all  of  the 
appendages  of  modern  civilization  that  have  grown  up 
there.  Similarly,  there  are  basic  fallacies  in  the  con¬ 
ception  of  headw’ater  pools  to  catch  the  rain  as  it  falls 
and  to  hold  it  to  be  led  down  to  the  main  river  if  and 
a?  desired,  meanwhile  gaining  power  thereby  from  the 
effective  head  through  the  generation  of  electric  energy. 
You  cannot  hold  water  and  use  it  too,  nor  can  there  be 
found  .space  in  the  head  valleys  of  the  tributaries  where 
adequate  reservoirs  can  be  built  for  any  sum  within 
reason.  And  if  such  money  could  l)e  provided  man 
has  not  sufficient  prescience  always  to  dispatch  the 
waters  from  this  multitude  of  reservoirs,  from  the 
Rockies  to  the  Appalachians,  from  Santa  Fe  to  Pitts¬ 
burgh,  so  that  they  will  reach  the  Mississippi  at  inter¬ 
vals  that  will  not  conflict  to  cause  flood.  Headwater 
reservoirs  can  have  some  local  beneficial  effect;  they 
cannot  prevent  the  synchronous  combination  which 
causes  such  a  flood  as  is  now’  going  dowm  the  river,  even 
were  they  economically  feasible. 

The  ultimate  levee  program  for  the  control  of  the 
floods  of  the  Missi.ssippi  contemplates  parallel  levees 
extending  from  above  the  Ohio  to  the  delta  and  up  the 
tributary  streams,  all  at  an  elevation  sufficient  to  retain 
the  river  at  any  flood  that  comes.  Money  has  not  been 
made  available,  however,  either  by  local  communities, 
state  or  federal  government,  and  the  levees  still  fall 
far  short  in  extent  of  those  necessary  to  a  complete 
scheme  and  only  for  a  part  of  their  extent  do  they  reach 
the  pre.sent  designed  final  height.  The  time  when  such 
a  .system  would  be  completed  is  far  off.  Every  new 
levee  that  is  built,  every  foot  that  is  put  on  top  of  an 
old  levee,  makes  necessary  higher  and  .stronger  levees 
below.  The  question  inevitably  arises:  "How  far  can 
we  continue  the  process”  ? 

Can  the  levees  be  made  high  enough  and  strong 
enough  to  resist  the  inevitable  higher  water  which  the 
combination  of  events  in  the  future  will  bring  or  is  it 
time  now  to  consider  the  possibility  of  relief  flooding? 
The  Mississippi  is  a  series  of  basins,  basins  which  in 
spite  of  the  protection  of  the  levees  have  been  filled 
either  in  whole  or  in  part  by  the  great  floods  through 
breaking  of  levees,  by  backing  of  the  waters  up  the  trib¬ 
utaries  and  by  the  rain  falling  on  their  own  drainage 
areas.  Would  it  be  better  to  conceive  of  these  basins  as 
temporary  lands,  merely  retrieved  for  a  time  from  the 
waters,  and  to  be  used  always  with  the  possibility  of 
enforced  flooding  in  view? 


There  are  economic  objections  to  the  parallel  basin 
or  channel  but  it  will  be  well  now  to  go  into  them  more 
thoroughly  than  ever  before  and  to  balance  them  again.st 
the  lo.sses  that  the  country  is  experiencing  from  the 
pre.sent  flood.  Devotion  of  the  entire  basin  to  the  occa¬ 
sional  flood  flow  means  abandoning  the  idea  of  perma¬ 
nent  development  of  large  pnxluctive  areas.  Parallel 
channels  mean  secondary  levees  to  hold  the  far  edges 
of  the  basins  formed,  and  they  may  coat  more  than  a 
major  sy.stem  of  levees,  hut  they  will  be  lower  than  the 
main  levees.  The  main  levees,  too.  whether  there  be 
.secondary  levees  or  whether  complete  flooding  of  the 
basin  is  contemplated,  need  not  be  carried  so  high  when 
relief  is  provided.  And  height  of  levees  is  a  very  im¬ 
portant  factor  in  their  .strength.  Indeed,  the  vulner¬ 
ability  of  the  earth  levee  combined  with  the  fact  that  a 
single  break  is  almost  as  .serious  as  a  complete  washout 
of  miles  make  necessary  again  a  review  of  the  struc¬ 
tural  possibilities  of  this  thousand-mile  dam.  Here 
again  the  economic  balance  between  the  cost  of  a.ssured 
protection  and  the  occasional  loss  of  flooded  land  must 
be  drawn. 

It  may  be,  too,  that  the  time  has  come  when  per¬ 
manent  spillways,  comparable  to  the  emergency  one 
blown  out  la.st  Friday,  shall  be  provided.  A  spillway  is 
applicable  only  to  the  lower  river,  for  its  essential  fea¬ 
ture  is  that  the  water  that  passes  through  it  does  not 
return  to  the  river  but  passes  by  other  channels  to  the 
gulf.  There  are  hydrologic  objections  to  its  u.se.  They 
are  a  part  of  the  complicated  behavior  of  great  river 
systems,  a  subject  on  which  knowledge  is  still  mostly 
empirical  and  none  too  well  authenticated.  The  control 
of  the  Mississippi  is  not  alone  a  control  against  floods, 
it  is  also  a  control  for  navigation  and  for  stability. 
That  which  might  insure  again.st  floods  might  de.stroy 
a  low  water  channel,  and  it  is  that  possibility  which 
has  led  to  the  opposition  to  the  spillway,  and  to  a 
degree,  to  outlets  or  parallel  channels.  In  the  present 
serious  emergency,  channel  control  and  navigation  had 
to  go  by  the  board  and  for  the  fir.st  time  in  history 
an  official  breaching  of  the  levee  system  has  been  made. 
The  fact  that  such  an  emergency  aro.se  and  was  so  met 
is  significant  indication  that  flood  control  demands  are 
becoming  so  imperative  that  the  channel  control  theory 
of  opposition  to  spillways  is  under  fire.  The  enforced 
break  at  Caernarvon  is  not  only  a  flood  relief  measure 
but  a  great  experiment  in  river  hydraulics. 

These  are  some  of  the  que.stions  that  will  come  up  in 
the  consideration  of  the  Mi.ssissippi  in  the  next  six 
months.  The  problem  needs  a  complete  re-examination, 
for  the  nation  is  in  the  mood  to  offer  as  real  relief  as 
human  ingenuity  can  devise.  Meanwhile  let  us  hope  we 
will  be  .spared  the  reiteration  of  the  headwater  reser¬ 
voir  fallacy,  e.specially  in  the  impossible,  though  popu¬ 
lar,  combination  of  .storage  and  development  for  power. 
Let  us  hope  that  there  will  be  as  little  as  possible  of 
the  fanatic  outbursts  about  forests.  What  has  to  be 
considered  is  the  eventual  costs  of  complete  leveeing  by 
structurally  adequate  levees  together  with  the  losses  due 
to  breaks,  and  to  count  agaimst  that  the  e.stablishment 
of  occasional  flooded  areas  occupied  in  the  dry  .sea.sons 
merely  as  temporary  homes  and  farms.  The  floods  are 
recurring  too  frequently.  The  areas  affected  grow 
larger  and  more  prosperous.  The  cost  in  life  and 
money  is  very  great.  The  nation  must  recognize  its 
obligation  and  begin  to  devote  real  thought  and  much 
money  to  the  relief  of  the  Mississippi  valley. 
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Notes  on  European  Practice  in  Penstock  Design 

Methods  and  Details  in  Design  and  Construction  of  High-head  Penstocks,  Notably  in  Italy, 
Switzerland  and  Norway — First  of  Two  Articles  on  European  Penstock  Practice 

By  Oren  Reed 

AKwisitaiil  I  H'aiKnliiK  Kiigiiu-fr,  San  Joa(|Uin  T^ight 
rorj><)ration.  Kre.xno,  Calif. 


European  engineers  have  had  extensive  experience 
in  building  hydro-electric  plants  to  operate  at  very 
high  heads,  and  details  of  design  and  construc¬ 
tion  developed  there,  particularly  in  penstock  practice, 
have  become  of  increasing  interest  to  American  engi¬ 
neers  as  more  and  more  high-head  projects  are  built  in 
this  country.  In  the  course  of  two  European  trips  in 


plants  in  America,  where  the  water  is  taken  from  a 
reservoir  confined  by  a  high  dam  and  led  to  the  forebay 
in  a  pressure  tunnel,  in  Europe  the  supply  tunnel  is 
often  of  the  non-pressure  or  flow  type.  In  many  cases, 
as  at  Rjukanfos  and  Tysse  in  Norway,  natural  lakes  are 
regulated  by  low  dams.  Water  released  from  such  stor¬ 
age  is  conducted  to  open  forebays  by  unlined  flow  tun- 


i 


1 


i 


FIG.  1— PENSTOCK  ERECTION  AT  MONCENISIO,  ITALY 
Tin-  HtHlIc  hfad  Is  3,6(M)  ft.  Ai  rlRlit — Bends  and  pip*-  sections  ready  for  concretlnR  anchor. 


1923  and  1926,  totaling  some  21  months,  the  writer 
visited  fourteen  major  hydro-electric  plants  in  Italy, 
Norway  and  Switzerland,  to  study  and  compare  hydro¬ 
electric  practice  there  with  that  in  vogue  in  America. 
Chief  features  of  the  observations  and  conclusions  made 
on  those  trips  are  reviewed  in  the  following. 

The  three  countries  named  have  proceeded  rapidly 
in  recent  years  with  the  development  of  their  water¬ 
power  resources  due  to  economic  conditions,  and  high- 
head  plants  are  numerous  in  the  mountainous  regions. 
The  highest  head  developed  in  Norway  is  one  of  2,875 
ft.  at  Bjolve.  In  Italy  and  Switzerland,  respectively, 
the  record-head  plants  are  at  Moncenisio,  3,600  ft.,  and 
Lake  Fully,  5,400  ft.  The  largest  development  is  at 
Rjukanfos  in  Norway  where  239,000  hp.  is  developed  in 
tw’O  plants  with  heads  of  982  and  897  ft.,  respectively. 

Intake — In  contrast  to  the  usual  case  with  high-head 


nels  having  a  slope  of  2  to  2.15  per  1,000.  At  Rjukanfos. 
w'here  the  flow  is  1,920  sec.-ft.,  the  forebay  has  an  area 
of  10,770  sq.ft,  and  was  blasted  from  the  solid  rock. 
It  is  roofed  over  with  a  light  frame  structure  cov¬ 
ered  with  corrugated  iron.  In  other  cases,  as  at  Am- 
steg,  Switzerland,  and  Moncenisio,  Italy,  the  tunnel  is 
under  pressure  and  terminates  in  a  surge  chamber  or 
compensating  reservoir.  At  Amsteg  the  tunnel  is  under 
a  pressure  varying  from  58  to  98  ft.  of  head  and  has  a 
slope  of  1.5  per  cent.  Tunnels  are  driven  with  a  suffi¬ 
cient  sectional  area  to  give  a  velocity  of  4.45  to  10.9 
ft.  per  second  (Saaheim,  5.45  ft.  per  second;  Amsteg, 
10.9  ft.;  Moncenisio,  9.05  ft.;  Vemork,  6.82  ft.). 

Penstocks  from  an  open  forebay  usually  have  a  slide 
gate  at  the  head  of  the  pipe  line  with  an  automatic 
butterfly  valve  a  short  distance  below.  The  use  of  a 
throttle  valve  at  or  near  the  head  of  the  penstock  has 


FIG.  3— AMSTEG  PI.,ANT  IN  SWITZERLAND 

hole  in  each  section  of  the  penstock  between  anchors. 
It  has  been  found  that  there  was  but  little  expansion, 
when  the  pipes  are  flowing  full,  irrespective  of  the  time 
of  year,  even  in  Norway  where  the  seasonal  and  daily 
variations  of  temperature  are  very  great.  At  Lake 
Fully,  where  the  penstock  is  buried,  no  expansion  joints 
are  provided.  Careful  attention  must  given  that 
no  unusual  stre.s.ses  are  produced  in  the  pipe  line  during 
erection,  especially  when  the  line  is  to  be  covered  and 


FIG.  2— PENSTOCK  I.INE  AT  COVALOU,  ITALY 
Distribution  pieces  and  turbine  connections  of  penstock. 
The  static  head  at  this  plant  is  1,825  ft.  Bridge  in  back¬ 
ground  is  two-hinged  concrete  arch  river  crossing  carrying 
penstock  line  to  power  house. 
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lever  or  scoop,  which  extends  down  into  the  pipe,  moves 
it  enough  to  open  the  valve  to  the  oil-pressure  system. 

Operation  is  manual,  automatic,  or  by  electrical  cir¬ 
cuit  from  the  power  house.  The  power  house  circuit 
actuates  a  small  motor  which  opens  a  valve  allowing  oil 
at  a  pressure  of  250  to  265  lb.  per  sq.in.  to  move  a  pis¬ 
ton,  opening  or  closing  the  throttle  valve.  The  allowable 
increase  in  velocity  at  the  valve  is  about  6.5  ft.  per 
second.  These  valves  have  proved  to  be  very  reliable. 
Air  valves  are  provided  just  below  the  intake  gates 
and  emergency  valves  to  prevent  collapse  of  the  pipe  if 
there  should  be  a  rupture  in  the  lower  section.  In  the 
pipe  line  at  Lake  Fully,  automatic  high-pressure  needle 
valves  are  installed.  These  close  at  a  predetermined 
vr.'iable  speed  as  soon  as  a  serious  disturbance  of  the 
water  pressure  in  the  penstock  occurs.  The  time  of 
closing  varies  from  30  to  60  sec.  to  prevent  serious 
water  hammer. 

At  the  forebay  one  or  more  sets  of  trash  racks  are 
provided.  The  space  between  rack  bars  is  generally 
not  more  than  0.8  in.  Sometimes  a  second  rack  is  in- 
.stalled  just  in  front  of  the  inlet  to  collect  ice,  etc.  The 
clear  openings  of  this  rack  are  about  1.6  in.  in  width. 

Penstocks — Except  in  special  cases,  an  uncovered  pen¬ 
stock  is  favored  in  Europe  on  account  of  ease  of  con¬ 
struction  and  accessibility  for  inspection  and  repair. 
At  Lake  Fully,  however,  the  pipe  line  was  buried  about 
4  ft.  underground,  mainly  on  account  of  climatic  condi¬ 
tions.  Lake  Fully,  the  source  of  the  water  supply,  is 
7,000  ft.  above  sea  level.  The  Sieben  penstocks,  Waeg- 
gital  project,  are  buried  to  relieve  the  anchors  of  ex¬ 
pansion  stresses,  for  good  anchor  foundations  were 
difficult  to  reach.  In  order  to  eliminate  the  danger  of 
snow  and  rock  slides  to  the  conduit  system  at  Rjukanfos 
II,  the  penstocks  are  carried  from  the  forebay  to  the 


become  common  practice  in  European  high-head  plant.s 
to  .shut  off  the  flow  automatically  in  case  of  a  rupture 
of  the  penstock  or  of  a  serious  disturbance  in  the  water 
pressure.  This  valve  may  be  a  flap  valve  for  medium 
heads,  a  butterfly  valve  or  a  needle  valve  for  higher 
heads.  At  Rjukanfos  the  butterfly  emergency  valves  are 
legated  in  a  masonry  house  about  150  ft.  below  the 
forebay.  If  for  any  reason  the  water  acquires  a  velocity 
much  above  normal,  the  water  pressure  acting  upon  a 


power  house  in  three  tunnels,  three  pipes  in  each  tunnel. 
At  Herlandsfossen  in  Norway,  the  water  is  led  from 
the  surge  chamber  through  656  ft.  of  unlined  pressure 
tunnel  to  the  level  of  the  power  house,  giving  a  maxi¬ 
mum  head  of  about  457  ft.  on  the  tunnel.  This  tunnel 
subsequently  gives  place  to  two  pipes,  laid  in  an  almost 
horizontal  tunnel  and  595  ft.  in  length,  running  to  the 
power  house  itself. 

Exposed  pipe  is  supported  on  piers,  one  to  each  length 
of  pipe.  Piers  usually  have  a  bearing  on  the  pipe  of 
120  deg.  A  smaller  bearing  is  strongly  opposed,  espe¬ 
cially  for  steep  slopes,  because  of  the  possibility  of  the 
pipe  being  dislodged  from  its  support  due  to  expansion 
stresses.  The  piers  are  placed  3  to  4  ft.  below  the  upper 
end  of  the  pipe  section.  Usually  vertical  angles  are 
necessary  in  the  pen.stock  profile  and  piers  are  relatively 
.short,  but  at  Amsteg,  Switzerland,  high  piers  were  used 
to  obtain  a  nearly  unbroken  profile.  Anchors  are  placed 
at  all  angle  points  in  the  penstock  line.  The.se  are 
made  very  massive  and  .so  designed  that  they  will  prop¬ 
erly  take  care  of  all  resultant  forces  on  the  bend  by 
gravity  alone.  Dowels  are  u.sed  to  obtain  additional 
anchorage. 

Ordinarily  there  is  one  expansion  joint  and  one  man- 
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no  expansion  joints  are  provided.  Erection  is  carried 
out  when  the  temperature  is  approximately  the  aver¬ 
age  operating  temperature. 

If  the  pen.stock  is  to  be  covered,  each  section  is  back¬ 
filled  after  it  is  riveted  up.  This  can  be  done  only 
when  the  pipe  has  been  carefully  te.sted  in  the  shop. 
Usually  the  joints  are  left  open  until  the  penstock  has 
been  filled  and  tested.  As  a  further  protection  against 
temperature  changes  the  line  is  progressively  filled  with 
water  as  soon  as  the  concrete  in  the  anchors  is  suffi¬ 
ciently  cured.  .Joints  are  inspected  after  the  filling  is 
completed  and  then  are  backfilled.  It  has  been  found 
by  experience  that  a  penstock  line  having  flange  joints 
should  be  emptied  after  the 
initial  filling  because  many 
of  the  bolts  can  then  be 
tightened. 

Each  pipe  section  is  painted 
inside  and  out  with  one  or 
more  coats  of  a  coal-tar  paint. 

At  least  one  coating  is  applied 
while  the  pipe  is  hot.  The 
inner  coat  of  paint  lessens  the 
friction  loss.  Those  sections 
which  are  to  be  embedded  in 
concrete,  as  in  an  anchor,  are 
sometimes  given  an  outside 
coat  of  neat  cement  instead  of 
paint. 

The  piiie  is  usually  made  in 
20-ft.  lengths,  but  in  the 
upper  reaches  of  the  linstock 
where  the  plate  thickness  is 
small  and  where  transporta¬ 
tion  facilities  will  permit, 

SO-ft.  lengths  are  sometimes 
u.sed.  Pipe  diameters  are 
such  that  the  velocity  at  the 
top  is  about  5.25  ft.  per  .second 
and  at  the  bottom  it  may  be 
as  high  as  24.6  ft.  per  second, 
as  at  Moncenisio,  but  16  ft. 
per  second  is  ordinarily  the 
maximum  velocity.  To  lessen  rusting  and  incrusting  it 
is  recommended  that  a  least  velocity  of  2.6  ft.  per  second 
be  maintained  for  steel  pipe.  High  velocities  and  the 
resultant  high  loss  of  head  are  permissible  where  the 
plant  operates  at  full  load  only  a  small  per  cent  of  the 
time.  At  Lake  Fully  the  plant  operates  intermittently; 
when  operating  at  full  load  the  total  loss  is  530  ft.  or 
nearly  one-tenth  of  the  static  head. 

In  order  not  to  exceed  reasonable  plate  thicknesses  in 
the  lower  sections  of  the  pipe,  it  was  necessary  to  use 
higher  maximum  velocities  until  the  introduction  of 
reinforced  pipe.  The  latter  consists  of  a  plain  lap- 
welded  core  pipe  over  which  seamless  reinforcing  rings 
are  shrunk  at  the  required  intervals.  A  common  Eu- 
rof)ean  standard  is  to  use  plain  lap- welded  pipe  up  to  a 
plate  thickness  of  1 1  in.  and  for  greater  heads  to  specify 
reinforced  pipe.  In  welded  pipe,  the  common  type  of 
“bump  joint”  is  used  until  the  plate  thickness  exceeds 
H  in.  This  joint  is  double-riveted  except  near  the  top. 
Below  the  bump  joint  a  riveted  band  joint  is  used  until 
the  static  water  pressure  reaches  1,130  lb.  per  sq.in., 
equal  to  a  static  head  of  2,600  ft.  This  joint  is  very 
satisfactory  but  must  be  carefully  made.  The  conical 


faces  of  the  pipe  ends  and  bands  must  make  a  close  fit. 
A  screw  flange  joint  with  rubber  packing  is  used  at 
the  lower  end  where  the  pressure  is  too  great  for  a 
band  joint. 

Some  trouble  has  been  experienced  with  the  packing 
where  it  had  to  be  renewed  from  the  inside,  requiring 
several  adju.stments  to  obtain  a  watertight  joint.  At 
Lake  Fully  forged  steel  pipe  was  used  with  a  special 
joint,  fastened  together  with  flange  rings  and  nickel 
steel  bolts.  Two  wedge-shaped  rings,  2.\il  in.  to  lilt  in. 
in  thickness,  are  inserted  between  the  pipe  ends.  By 
rotating  these  rings  in  a  suitable  manner  relative  to 
each  other  and  to  the  end  of  the  pipe,  any  angle  up  to 


PIG.  4— RJUKAXFOS  PLANT  I  IN  NORWAY 
Ten  penstocks  operating  under  a  static  head  of  982  ft. 


10  deg.  could  be  made  in  any  direction.  Rubber  seal 
packing,  3  in.  wide,  is  used  between  each  steel  ring. 

The  following  working  stresses  are  used: 


—  Penstock - • 

PI  ain,  Banded, 


Location 
Breda  Co..  Italy 


Lb.  per 
.Sq.in. 
12.100 


Cast 
Steel 
Lb.  per  Lb.  per 


Sq.in.  Sq.in.  Remarks 

13,500  9.250  Design  based  on  head-j- 

20  per  cent;  for  distri¬ 
bution  lines  add  2  pim. 
8,550  Design  based  on  static 
bead;  for  distribution 
lines  add  2  mm. 

13  500  8  550  based  on  head-f- 

’  ’  2  mm. 

14,850  9.250  Design  based  on  bead-1- 

15  per  cent;  -1-2  mm. 

.  Forged  steel;  calculated 

on  static  head. 

Special  Sections — Distribution  pipe  consists  of  the 
special  piping  at  the  pow’er  house.  In  riveted  pipe  a 
stress  of  about  8,000  lb.  per  sq.in.  is  allowed.  Each 
section  of  the  pipe  is  tested  in  the  shop  to  150  per 
cent  of  normal  working  pressure.  In  most  cases  the 
penstock  is  tested  again  in  the  field  by  a  50  per  cent 
overload. 


Ponale,  Italy .. .  10,650  12,800 


Norway .  10.250 

11,400 

Austria .  12.800 

Lake  Fuliv .  13,000 


Often  two  or  more  units  are  supplied  from  a  single 
pressure  line.  The  Dale  (Norway)  penstock  supplies 
three  impulse  turbines  by  means  of  a  cast  di.stribution 
piece.  The  branches  lead  off  from  the  main  with  angles 
up  to  90  deg.  At  Covalou,  in  Italy,  three  turbines  are 
supplied  from  two  penstocks.  All  three  turbines  are 
supplied  through  90-deg.  branches  from  one  penstock 
and  this  line  is  connected  to  the  second  pipe  line  by 
a  U-shaped  casting  beyond  the  last  turbine  connection. 

Water  Measuring — Most  modern  plants  are  provided 
with  Venturi  meters  and  registering  apparatus  in  the 
power  house.  Their  location  depends  upon  many  factors 
such  as  pipe  diameter,  static  presure,  and  maximum 
and  minimum  velocities.  Doubt  as  to  the  accuracy  of 
totalizing  apparatus  has  led  to  the  practice  of  plani- 
metering  the  diagrams  to  obtain  the  total  amount  of 
flow  in  a  definite  period.  At  Partenstein,  Austria,  the 
Venturi  meter  is  at  the  top  of  the  pen.stock,  where  the 
diameter  is  94.5  in.  and  working  head  154  ft.  The 
meter  is  built  in  a  forged  steel  section  of  the  penstock. 
The  inlet  collector  ring  and  the  throat  are  of  cast  iron 


Effective  Concrete  Floor  Protection  for 
Winter  HuildinK 

By  Frank  C.  Boks 

Tucker  Construction  t'o..  Inc.  New  York  City 

A  FLOOR  enclosure  and  heating  system  which  made 
practicable  the  monolithic  placing  of  finish  and 
body  in  the  Hoor  construction  in  winter  for  a  New  York 
concrete  building  are  illustrated  here.  As  shown,  the 
story  below  the  slab  being  poured  is  completely  enclosed 
with  canva.s.  within  which  enclosure  are  placed  .sal¬ 
amanders.  Holes  about  GxlUr  in.  are  left  in  the  floor 
over  the  salamanders,  to  permit  the  heat  to  pass  up 
into  the  tentlike  structure  above,  within  which  the  floor 
finishing  is  lieing  done. 

The  salamanders  are  started  several  hours  before 
concreting  is  begun  to  get  the  forms  warmed  up.  The 
holes  are  left  covered  until  after  the  concrete  is  poured, 
to  confine  the  heat.  After  the  concrete  has  been  poured, 
a  rough  framework  of  posts  and  beams  is  erected  over 


COLD  WEATHKH  HOUSING  FOR  CONCRETE  FLOOR  CON.STRUCTION 


while  the  taper  sections  are  of  concrete,  lined  with  a 
thin  .steel  plate.  Although  the  minimum  discharge  is 
only  one-tenth  the  maximum,  the  variation  in  accuracy 
is  not  more  than  2  per  cent.  The  flow  record  is  made 
at  the  power  house,  1,050  ft.  distant,  by  an  electrical 
integrating  device. 

In  all  large  installations  one  or  more  workmen  live 
near  the  forebay.  These  attendants  run  the  cableway 
and  take  care  of  the  forebay,  forebay  gates,  and  throttle 
valves.  Cableways  are  used  beside  or  above  penstocks. 

[An  article  on  European  methods  in  fabricating  and 
testing  penstocks  will  be  published  in  an  early  issue. 
—Editor.] 


the  soft  concrete,  and  completely  covered  with  canvas; 
the  holes  are  then  opened  up  to  admit  the  heat  into 
the  canvas  .structure,  and  the  cement  masons  begin  the 
finishing  completely  protected  from  cold,  wind,  snow  or 
rain.  Naturally,  in  such  a  housing,  the  cement  sets  up 
quickly.  After  the  concrete  has  set  sufficiently,  the  floor 
is  covered  with  sawdu.st,  the  canva.s  cover  is  removed, 
and  forms  are  erected  for  the  next  floor. 

The  mixing  water  was  heated  by  a  low-pressure  .steam 
boiler,  and  a  kerosene  torch  is  attached  to  the  mixer 
to  heat  the  materials  while  they  are  in  the  drum.  It 
was  found  that  for  a  mixing  period  of  55  sec.  the  kero¬ 
sene  torch  attached  to  the  drum  increa.sed  the  tempera- 
tureture  of  the  mix  about  10  deg.  For  a  longer  mixing 
time,  the  temperature  from  this  source  would  be  in¬ 
creased  accordingly.  By  heating  the  mixing  water  with 
steam,  15  deg.  to  18  deg.  more  could  be  added. 

Such  an  arrangement  is  economical  and  efficient  and 
also  ela.stic,  as  any  factor,  steam,  kerosene  torch,  sala¬ 
manders  or  canvas  cover  can  be  omitted  on  any  pouring, 
if  favorable  conditions  render  it  unnecessary. 

The  general  contractors  on  this  job  are  Tucker  Con¬ 
struction  Co.,  Inc.,  and  the  architects  are  Gretsch  A 
Creamer,  of  New  York  City. 


Welland  Canal  to  Be  Completed  by  1930 

Subject  to  weather  conditions  and  the  continuance  of 
government  appropriations,  it  is  expected  that  the 
Welland  canal  will  be  completed  and  ready  for  heavy- 
draft  and  big  ship  navigation  by  1930,  as  stated  by  A. 
Grant,  chief  engineer.  Port  Weller,  the  Lake  Ontario 
entrance,  is  now  available  as  a  port  of  refuge  for 
steamers  with  a  draft  up  to  25  ft.  Sections  1  and  2 
lying  below  the  Niagara  escarpment  will  be  fully  com¬ 
pleted  during  1926. 


License  Fee  Properly  Supplements 
Gasoline  Tax 

Full  Service  of  Highways  Not  Paid  For  Without 
Registration  Fee  Impost  on  Weight 
and  Tire  Equipment 

By  James  W.  Martin 

1  >«I»artm«-nl  i>f  Kioimmics,  Kiiiory  I'liivt-rMity,  Atlanta,  Oa. 

The  facts  indicate  clearly  (1)  that  the  proportion 
of  the  cost  of  road  building  borne  by  the  motorists 
is  increasing,  Fig.  1,  and  (2)  that  the  percentage,  of 
that  part  borne  by  the  motorists,  which  is  raised  by 
means  of  gasoline  taxation,  is  increasing  more  rapidly 
than  the  increase  in  the  revenues  raised  by  means  of 
registration  and  other  special  taxes  on  the  road  users, 
Fig.  2.  In  view  of  the.se  developments,  it  becomes  im¬ 
portant  to  analyze  the  succe.ss  with  which  each  of  these 
taxes  measures  the  .service  of  the  roads. 

It  has  been  pointed  out  many  times  that,  if  a  choice 
is  to  be  made  between  the  gasoline  tax  and  the  registra¬ 
tion  tax.  the  gasoline  tax  mu.st  be  chosen.  Perhaps  no 
unbiased  student  of  the  situation  who  believes  in  special 
taxation  of  motorists  on  the  basis  of  the  amount  of 
service  rendered  by  the  road  or  of  the  destructiveness 
of  the  vehicle  on  the  road  would  contend  that  the  regis¬ 
tration  tax  is  superior  to  the  gas  tax.  The  gasoline  tax 
bears  a  closer  relationship  to  the  factors  that  determine 
road  wear  than  does  the  registration  tax.  These  prob¬ 
lems  have  been  repeatedly  discussed  in  Engineering 
Xeivs-Record. 

If  all  this  is  granted,  shall  we  conclude  then  that  the 
registration  tax  can  be  dispensed  with  or  that  it  may 
be  reduced  to  a  nominal  fee  to  take  care  of  the  cost  of 
plates  and  perhaps  the  expen.ses  of  policing  the  high¬ 
ways?  It  is  my  opinion  that  such  a  conclusion  is  en¬ 
tirely  unjustified.  While  the  gasoline  tax  should  doubt¬ 
less  be  called  on  to  produce  a  large  proportion  of  the 
revenue  derived  from  automobile  users,  there  is  a  dis¬ 
tinct  place  for  the  registration  tax  if  the  burden  is  to 
be  fairly  distributed  among  the  owners  of  various 
classes  of  automobiles.  On  page  429  of  the  proceedings 
of  the  seventeenth  annual  conference  on  taxation  under 
the  auspices  of  the  National  Tax  A.s.sociation,  occurs  the 
following  from  the  report  of  the  committee  on  highway 
finance : 

Registration  taxes  appear  to  be  necessary,  even  where 
gasoline  taxes  are  in  effect,  in  connection  with  the  regula¬ 
tion  of  motor  vehicle  ownership  and  operation.  They  also 
are  useful,  because  they  can  be  devised  to  take  more  fully 
into  account  the  influence  of  weight  of  car,  weight  of  load 
and  type  of  tire  on  highway  wear  and  tear,  than  does 
fuel  consumption.  A  further  factor  in  favor  of  the  levy 
of  registration  taxes,  even  when  gasoline  taxes  are  levied, 
is  that  highways  in  general  are  constructed  on  a  scale  suffi¬ 
cient  to  accommodate  the  peak  load  of  traffic  and  an  auto¬ 
mobile  which  is  in  the  garage  most  of  the  year,  and  there¬ 
fore  consumes  little  gasoline,  but  is  operated  on  the  high¬ 
ways  when  traffic  is  at  its  peak,  e.scapes  its  due  share  of 
taxes  if  it  is  taxed  only  on  its  gasoline  consumption.  A  | 
greater  measure  of  uniformity  between  the  states  on  the 
bases  used  for  levying  regi.stration  taxes  is,  however,  highly 
desirable.  Gross  weight,  by  which  is  meant  the  weight  of 
the  vehicle  loaded  w’ith  a  standard  load,  is  the  best,  as 
it  is  the  simplest  base.  Where  weight  or  gross  weight  is 
u.sed  as  the  basis  of  taxation,  your  committee  recommends 
that  the  rate  of  tax,  per  unit  of  weight,  should  be  graded 
upwards  as  weight  increases,  the  graduation  of  rates  to  be 
determined  on  the  basis  of  engineers’  tests  of  the  com¬ 


parative  wear  and  tear  on  the  roads  and  use  of  road  space 
per  ton  of  different  weight  vehicles. 

While  the  committee  has  followed  essentially  the 
recommendations  which  I  submitted  to  it  in  a  memo- 
randum  in  the  spring  of  1924,  it  seems  to  me  that  one 
might  go  a  step  further  than  it  advises,  and  make  the 
graduation  more  rapid  than  the  tests  of  comparative 
wear  and  tear  on  the  average  roads  would  suggest. 
Moreover,  I  would  eliminate  the  idea  of  graduation  of 
a,  weight  tax  in  proportion  to  the  use  of  road  space  per 
ton  of  different  weight  vehicles,  because  it  is  im¬ 
practical. 

But  why  should  graduation  be  more  rapid  than  the 
increase  in  destructiveness  on  the  average  road  as  the 
weight  of  the  car  increases?  Would  that  not  mean 
placing  an  undue  burden  on  the  owner  of  a  particularly 
heavy  motor  car?  Consider,  in  answer,  the  following 
case.  A  truck  having  a  gross  weight  of  10  tons  may,  on 
the  average  roads  of  the  state,  be  two  and  one-sixth  times 
as  destructive  as  one  having  a  gross  weight  of  5  tons.  If 
the  gasoline  tax  is  levied  at  the  rate  of  3c.  a  gallon  ami 
the  light  truck  consumes  1,000  gal.  annually  while  the 
heavy  one  requires  1,500  gal.,  the  tax  will  amount  to 
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I  I  Percentage  from  other  sources  ( Includlinof  loans) 

KIG.  1— PERCRNT.AGE  OF  TOTAL  HIGHWAY  REVEXI’E 
PROM  MOTOR  VEHICLE  TAXEIS  AND  OTHER  SOURCES 

$30  in  the  first  case  and  $45  in  the  second.  If  the  reg¬ 
istration  tax  on  the  first  truck  is  made  $30  and  that  on 
the  second  two  and  one-sixth  as  much,  or  $65,  the  total 
tax  levied,  gasoline  tax  plus  registration  tax,  will 
amount  to  $60  on  the  truck  having  a  gross  weight  of  5 
tons  and  $110  on  the  one  having  a  gross  weight  of 
10  tons.  That  is,  the  total  tax  on  the  truck  that  is 
two  and  one-sixth  times  as  destructive  will  be  only  one 
and  five-sixths  times  as  much  as  on  the  lighter  truck. 
The  registration  charge  must  be  made  much  more  than 
two  and  one-sixth  times  as  heavy,  $85,  if  the  total  tax 
burden  is  to  be  cut  and  one-sixth  as  much  as  the  burden 
on  the  operator  of  the  lighter  car.  In  general,  then, 
the  gasoline  tax  burden  increases  less  rapidly  than  the 
increase  in  destructiveness  of  the  car  on  the  road,  and 
hence  the  registration  tax,  if  it  is  to  be  most  useful. 
mu.st  offset  that  lag. 

The  case  is  even  clearer  when  it  comes  to  graduation 
on  the  basis  of  the  character  of  the  tires.  A  truck  of 
5  tons  (gross  weight)  may  be  equipped  with  solid  or 
with  pneumatic  tires.  The  gasoline  consumption  with 
solid  tires  is  perhaps  10  per  cent  more  than  with  pneu¬ 
matic.  But  impact — a  fairly  accurate  measure  of  what 
the  wear  may  be  expected  to  be  under  ordinary  circum¬ 
stances — will  be  about  three  times  as  great  with  the 
solid  tires  (Bureau  of  Public  Roads  data).  It  will  be 
necessary,  therefore,  if  the  total  charge  is  to  be  in  pro¬ 
portion  to  the  damage  to  the  roads,  that  the  registra¬ 
tion  tax  be  made  more  than  three  times  as  great  on  solid 
as  on  rubber-tired  vehicles.  If  gasoline  consumption 
in  the  case  of  the  pneumatic-tired  truck  is  1,000  gal.  a 
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year,  and  tnat  on  tne  aoiid-tired  one  is  i,iou  gal. — a  very 
generous  allowance — and  the  gasoline  tax  rate  is  3c.  a 
gallon,  the  total  revenue  collected  by  means  of  the  gaso¬ 
line  tax  will  be  $30  in  the  one  case  and  $33  in  the  other. 
.Assume  that  the  registration  tax  is  $30  on  the  machine 
equipped  with  pneumatic  tires.  If  it  is  made  $90  on  the 
tar  equipped  w'ith  solid  tires,  the  total  tax,  registration 
and  gasoline,  is  $60  in  one  case  and  $123  in  the  other. 
Thus  the  total  tax  is  only  about  twice  as  much  on  the 
truck  with  solid  as  on  the  one  with  pneumatic  tires.  To 
put  the  situation  positively,  the  registration  tax  would 
have  to  be  $147,  or  nearly  five  times  the  rate  on  the  pneu¬ 
matic-tired  truck,  if  the  total  tax  is  to  be  three  times 
the  tax  on  the  car  equipped  with  pneumatic  tires.  In 
other  words,  if,  on  a  car  equipped  with  pneumatic  tires, 
the  registration  tax  in  a  given  state  is  about  equivalent 
to  the  average  gasoline  tax  on  a  car  of  the  same  size, 
the  license  charge  should  be  five  times  as  much  on  a 
vehicle  using  solid  tires. 

If  a  schedule  of  rates  for  a  registration  tax  be  con¬ 
structed  on  the  basis  of  principles  suggested  above  for 
a  state  having  a  three-cent  gasoline  tax,  it  might  ap¬ 
pear  as  follows  for  four-wheeled  internal  combustion 
engine  cars  with  pneumatic  tires: 

Cars  having  a  gross  weight  of  2  T.  or  less . $9 

“  “  . . 3  T.  or  more  than  2  T . 15 

“  “  “  “  “  “  4  T. .  3T.  ..22 

“  “  “  “  “  5T.  “  “  “  4T.  !!30 

“  “  . . 6T.  “  “  “  5T.  ..39 

“  “  “  “  “  “  7  T.  “  “  “  6T.  ..49 

“  “  . . 8T.  “  “  “  7T.  ..60 

“  “  “  “  “  “  9  T. . .  8  T.  . .  72 

“  “  “  “  “  “lOT.  “  “  “  9T.  ..85 

1.  The  tax  on  vehicles  equipped  with  .solid  tires  .shall  be 
five  times  the  rates  specified  for  cars  equipped  with  pneu¬ 
matic  tires. 

2.  TruckS(  having  six  wheels  with  axle  spacings  of  at 
least  40  in.  shall  be  subject  to  60  per  cent  of  the  tax  to 
which  a  vehicle  of  the  same  gross  weight  and  tire  equip¬ 
ment  would  be  subject.  (According  to  the  findings  of 
Teller — The  Six-Wheel  Truck  and  the  Pavement,  Public 
Roads,  October,  1925 — the  tensile  deformation  is  only  half 
as  much  on  concrete  when  the  truck  has  six  wheels,  but 
there  are  other  wearing  factors  which  would  be  of  impor¬ 
tance  on  many  roads.) 

3.  Trailers  shall  be  taxed  at  the  same  rate  as  motor 
vehicles  of  the  same  weight  and  tire  equipment. 

4.  Motor  cycles  shall  be  taxed  at  $5  each  or  at  $9  if  oper¬ 
ated  with  a  side  car. 

5.  Vehicles  propelled  by  steam  or  electricity  shall  be  taxed 
at  twice  as  much  as  a  vehicle  with  similar  tire  equipment 
and  of  like  weight  which  is  propelled  by  an  internal  com¬ 
bustion  engine. 

It  seems  to  me  that  in  most  states  it  would  be  wise 
to  prohibit  the  use  of  vehicles  having  a  gross  weight  of 
more  than  10  tons  except  on  city  streets  and  occasionally 
on  other  specified  highways.  Such  a  provision  would 
apply  to  less  than  2  per  cent  of  the  motor  trucks  used 
and  would  make  unnecessary  much  of  the  heavy  road 
construction  otherwise  required.  If  such  action  is  not 
taken,  it  is  possible  that  the  rates  on  .still  heavier 
vehicles  ought  to  be  increased  more  rapidly  than  would 
be  the  case  if  the  simple  method  illustrated  above  were 
used.  It  should  be  remembered,  however,  that  vehicles 
of  heavier  gross  weight  would  normally  be  equipped  with 
solid  tires  and  that  multiplying  by  five  will  increase  the 
total  tax  more  rapidly  at  the  high  rates,  because  the  reg¬ 
istration  charge  would  be  much  larger  than  the  annual 
average  gasoline  tax,  ...... 

If  motor  vehicles  with  metal  tires  are  permitted  on 
the  roads,  it  will  be  necessary  to  make  rates  on  them 
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any  particular  level.  The  principle  involved  is  analogous 
to  that  in  the  income  tax,  where  the  rates  are  graduated 
very  steeply  on  higher  incomes  to  offset  the  regressive¬ 
ness  of  consumption  taxes.  In  the  case  of  the  motor 
vehicle  taxes,  it  is  a  matter  of  offsetting  the  fact  that 
ga.soline  taxes  increa.se — with  larger  sized  cars — less 
than  in  proportion  to  the  increased  destructiveness  by 
having  the  registration  tax  increase  more  than  in  pro¬ 
portion  to  increa.sed  wear  and  tear  on  the  road. 


U.  S.  Water  Power  Increases  544,000  Hp. 

The  total  capacity  of  water  wheels  in  power  plants 
in  the  United  States  on  Jan.  1,  1927,  was  11,721,000 
hp.,  an  increa.se  of  544,000  hp.  for  the  year  1926,  accord¬ 
ing  to  a  report  issued  by  the  Geological  Survey  and  the 
F'ederal  Power  Commission.  This  is  an  increase  of 
7,800,000  hp.  or  an  average  of  460,000  per  year  since 
Jan.  1,  1910.  The  1926  figure  was  less  than  that  for 
1923,  1924  and  1925,  but  greater  than  that  for  other 
years  except  1913. 

The  total  capacity  of  prime  movers,  water  wheels, 
.steam  engines  and  turbines,  and  internal  combustion 
engines  in  public  utilities,  manufactures,  mines  and 
quarries  (locomotives,  motor  vehicles  and  water  craft  pot 
included)  is  estimated  from  data  published  by  the  Bureau 
of  the  Census  for  1923  and  previous  years  as  56,500,000 
hp.,  an  increa.se  of  26,000,000  hp.  since  1910.  On  Jan.  1, 
1910,  w’ater  wheels  constituted  13.7  per  cent  of  the  total 
capacity  of  prime  movers,  and  on  Jan,  1,  1927,  they  con¬ 
stituted  20.7  per  cent,  showing  a  comparatively  small 
but  increasing  proportion  of  water  power  development. 

California,  which  became  the  leading  state  in  devel¬ 
oped  water  power  during  1925,  continued  its  first  place 
on  Jan.  1,  1927,  leading  New  York  State  by  about  160,- 
000  hp.  The  state  of  Washington  which  has  held  third 
place  since  1921,  was  displaced  by  Alabama,  and  South 
Carolina  displaced  North  Carolina  in  fifth  place. 
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Financing  the  Baltimore  Sewerage  System 

Practically  Entire  System  Has  Been  Built  Since  1906  at  Cost  of  Over  $50,000,000  Raised  by 
Bonds — Detailed  Summary  of  Annual  First  and  Maintenance  Costs  1916>25 

By  M.  J.  Ruark  and  C.  E.  Keefer 

Sewerage  Kngineer  and  Engineer  of  Sewage  Disposal,  reBpectlvely,  Bureau  of  Sewers, 

Department  of  Public  Works.  Baltimore,  Md. 


Little  is  knowm  of  the  early  efforts  to  finance  and 
build  sewers  and  drains  in  Baltimore.  In  all 
^  probability  the  first  drains  were  built  in  that  sec¬ 
tion  of  the  city  immediately  adjacent  to  the  harbor. 
These  were  most  likely  planned  with  little  thought  for 
the  future,  and  were  replaced  by  larger  structures  as 
the  city  grew.  They  were  later  extended  into  new  sec¬ 
tions  of  the  city,  and  the  .semblance  of  a  sewerage 
system  began  to  appear.  But  these  improvements  even 
as  late  as  1900  had  reached  only  a  preliminary  stage 
of  development.  That  there  was  a  demand  for  a 
sewerage  .system  is  apparent  by  the  numerous  engi¬ 
neering  reports  on  the  problem  from  1862  to  1899.  In 
a  city  the  size  of  Baltimore  .some  drainage  facilities 
were  nece.ssary  and  were  con.sequently  provided.  These 
consisted  of  several  storm  drains,  which  extended  from 
the  harbor  front  into  the  heart  of  the  city.  These 
drains  on  the  whole  were  of  ample  size  and  well  built. 
Many  of  them  are  still  giving  good  service.  They  also 
received  the  discharge  from  a  few  sanitary  sewers,  but 
most  of  the  buildings — about  90,000  in  all — were  pro¬ 
vided  with  privies  and  cesspools.  The  major  portion 
of  the  sewerage  work  done  by  the  city  previous  to  1906 
was  financed  by  money  obtained  from  the  sale  of  bonds. 
Some  work,  however,  was  paid  for  out  of  the  general  tax 
levy.  There  were  a  few  small  sanitary  sewers,  most  of 
which  were  built  and  owned  by  plumbers  or  private 
individuals. 

Causes  of  Delay — That  Baltimore  was  one  of  the  last 
large  cities  to  build  a  complete  sewerage  system  is 
well  known.  Several  reasons  have  been  attributed. 
First,  a  good  deal  of  the  soil  of  the  city  was  sandy,  and 
was  especially  suitable  for  the  u.se  of  cesspools.  Some 
opposition  to  the  building  of  a  sewerage  system  came 
from  an  outside  source.  The  state  constitution  requires 
that  loans  for  sewerage  improvements  be  authorized  by 
the  state  legi.slature.  The  representatives  from  the 
counties,  which  had  an  overwhelming  majority  in  this 
body,  viewed  with  great  concern  the  building  of  a 
sewerage  system  and  the  discharge  of  sewage  into 
Chesapeake  Bay  with  the  consequent  menace  to  the 
oyster  industry.  Furthermore,  the  city  is  situated  on 
a  land-locked  body  of  water  with  the  result  that  it  would 
have  been  impossible  to  dispose  of  the  sewage  by  dilu¬ 
tion  as  did  many  other  large  cities.  Moreover,  the 
city  in  many  ways  showed  little  of  that  progressive 
spirit  which  was  predominant  in  most  large  American 
municipalities. 

But  the  adoption  of  modern  improvements  had  to 
come.  The  first  successful  step  to  provide  the  city 
with  a  comprehensive  sewerage  system  was  taken  in 
1905  when  the  state  legislature  passed  an  act  authoriz¬ 
ing  the  expenditure  of  $10,000,000  for  a  sewerage  sys¬ 
tem.  Several  reasons  have  been  attributed  for  this 
action.  Those  that  seem  most  significant  are  the  Balti¬ 
more  fire  in  1904,  which  had  a  great  awakening  influ¬ 


ence,  and  the  gradual  education  of  the  populace  to 
realize  the  obnoxious  and  in.sanitary  conditions  in  which 
they  lived.  Within  a  few  years  after  work  on  the  sewer¬ 
age  .system  was  begun,  it  became  apparent  that 
$10,000,000  was  far  too  small  a  sum  to  sewer  the  city 
completely.  A  second  loan  of  $10,000,000  was  there¬ 
fore  authorized  in  1911,  and  later  a  third  loan  of 
$3,000,000.  These  funds  were  practically  all  expended 
by  the  end  of  1916.  The  work  done  by  means  of  the.se 
loans  did  much  to  correct  insanitary  conditions.  Large 
sections  of  the  city,  however,  remained  unsewered.  Had 
it  not  been  for  the  war,  it  is  likely  that  efforts  would 
have  been  made  to  obtain  authority  at  the  1918  session 
of  the  legi.slature  to  float  additional  bond  issues.  Dur¬ 
ing  this  period  a  few  sanitary  sewers  were  financed  and 
built  by  private  individuals,  usually  developers  of  large 
real  estate  projects. 

Comprehensive  System — In  January,  1919,  the  city 
annexed  59.74  sq.mi.  of  territory  from  two  adjoining 
counties.  There  was  an  immediate  demand  for  .sewerage 
service  and  other  improvements  in  the  annexed  area  but 
sufficient  funds  were  not  available  for  this  work.  Con¬ 
struction  of  sewers  on  the  assessment  basis  had  never 
been  adopted.  It  was,  therefore,  necessary  to  get  author¬ 
ization  from  the  state  legislature  in  1920  for  another  loan. 
A  large  committee  of  prominent  citizens  was  appointed 
by  the  mayor  to  report  on  the  amount  of  money  needed 
for  general  improvements,  including  sewerage  work, 
particularly  in  the  newly  annexed  territory.  As  a  pre¬ 
liminary  to  this  report  the  sewer  division  of  the  city 
estimated  that  $25,180,000  would  be  needed  to  complete 
the  sewerage  system.  This  estimate  included  financing 
those  sew-ers  which  would  provide  for  future  growth 
until  1930.  The  outcome  was  that  the  state  legislature 
sanctioned  a  $26,000,000  loan.  Of  this  sum  $8,000,000 
was  for  sewerage  work,  and  the  remainder  was  for 
water-works,  highways  and  other  improvements.  Again 
in  1923  another  loan  of  $10,000,000  was  authorized. 
Nearly  all  of  the  first  loan  and  approximately  one-half 
of  the  second  have  been  spent  up  to  the  present  time. 
An  additional  appropriation  of  $10,000,000  has  been 
authorized  by  the  legislature  of  1927  but  this  must  be 
ratified  by  the  people.  A  total  of  $41,000,000  has  been 
obtained  by  loans  since  1905. 

The  number  of  buildings  connected  to  the  sanitary 
sewers  tributary  to  the  sewage-works  is  shown  in  the 
chart.  The  first  building  was  connected  Oct.  27,  1911. 
In  some  cases  buildings  are  connected  to  sanitary 
sewers  which  discharge  into  storm  drains  or  water 
courses.  Such  an  arrangement  is  only  temporary  until 
extensions  are  made  to  the  sanitary  sewerage  system. 

Commissions  Supervising  Sewerage  Work — ^With  the 
exception  of  the  last  $10,000,000  loan  the  expenditure  of 
all  of  the  previous  loans  was  under  the  general  control 
of  commissions.  The  work  done  from  1906  to  1916  under 
the  first  vhree  loans,  totaling  $23,000,000,  was  under 


the  supervision  of  a  sewerage  commission.  This  body 
consi.sted  of  seven  members,  who  were  appointed  by  the 
mayor  and  were  paid  for  their  services.  They  in  turn 
selected  a  chief  engineer,  who  with  a  large  personnel 
functioned  as  a  group  in  building  the  .sewerage  sys¬ 
tem.  There  was  practically  no  connection  between  this 
commission  and  the  rest  of  the  city  government  except 
through  the  mayor,  who  was  an  ex-officio  member  of 
the  commission.  It  had  full  authority  over  the  building 
of  the  sewerage  system  but  no  power  to  make  purchases 
or  award  contracts  exceeding  $500,  to  decide  matters 
of  a  legal  nature,  or  to  determine  the  amount  of  money 
to  be  spent  annually. 

It  is  believed  that  the  putting  of  the  work  under 
the  control  of  a  commission  was  at  that  time  a  wise 
step.  Both  political  parties  were  represented  on  the 
commission,  the  members  of  which  were  prominent  citi¬ 
zens,  The  result  was  that  the  whole  project  was  gen¬ 
erally  free  from  political  entanglements.  Some  felt 
that  the  work  should  have  been  under  the  direction 
of  one  of  the  existing  city  departments,  but  it  is  now 
considered  that  the  results  accomplished  by  the  sewer¬ 
age  commission  amply  justified  its  establishment. 

When  the  $26,000,000  loan  was  authorized  in  1920, 
it  was  provided  that  the  funds  be  expended  under  the 
direction  of  a  commission  to  be  appointed  by  the  mayor. 
This  commission  holds  frequent  meetings  and  allots 
funds  for  the  various  improvements,  including  .sewer¬ 
age  extensions.  The  commi.ssion  consi.sts  of  five  mem¬ 
bers,  prominent  in  business  and  professional  circles. 
The  design  and  the  construction  of  sewerage  improve¬ 
ments  are  under  the  supervision  of  the  Bureau  of 
Sewers,  a  division  of  the  Department  of  Public  Works. 
This  policy  has  many  advantages  over  that  of  estab¬ 
lishing  a  separate  engineering  department.  As  this 
bureau  has  charge  of  the  operation  and  maintenance  of 
the  sewerage  system,  the  experience  thus  acquired  has 
been  useful  in  guiding  future  designs.  Numerous  fea¬ 
tures  in  the  design  of  the  sewers,  demonstrated  by 
actual  practice  to  be  useless  or  inadequate,  are  no  longer 
used.  Experience  has,  moreover,  shown  that  usually 
the  best  results  can  be  obtained  by  placing  the  design, 
construction,  and  operation  of  the  system  under  the 
jurisdiction  of  one  department.  The  engineer,  for  ex¬ 
ample,  who  is  familiar  with  the  operating  difficulties 
encountered  at  a  sewage-works  is  usually  better  able 
to  adjust  his  designs  to  overcome  the  difficulties  than 
one  who  has  not  had  similar  experience.  Furthermore, 
design  and  construction  are  closely  related.  It  fre¬ 
quently  happens  that  a  project  cannot  be  built  accord¬ 
ing  to  the  plans.  The  final  decision  as  to  what  to  do 
should  rest  with  one  person,  who  can  see  what  cor¬ 
relation  the  construction  of  the  work  bears  upon  the 
design. 

Last  Sewerage  Loan — The  expenditure  of  the  last 
sewerage  loan  of  $10,000,000  was  vested  in  the  Board 
of  Estimates,  the  governing  body  of  the  city,  which 
consists  of  the  mayor,  the  president  of  the  city  council, 
the  comptroller,  the  city  solicitor,  and  the  chief  engi¬ 
neer  of  the  Department  of  Public  Works.  This  board 
passes  upon  what  sewerage  work  shall  be  undertaken, 
and  grants  authority  for  all  expenditures.  The  work 
is  done  by  the  Bureau  of  Sewers  under  the  general 
supervision  of  the  chief  engineer. 

The  act  of  the  state  legislature  empowering  the  city 
to  extend  its  boundaries  in  1919  also  contained  a  clause 
which  required  the  city  to  purchase  all  private  sewer¬ 


age  systems  in  the  annexed  territory.  Although  most 
of  these  sewers,  drains  and  treatment  works  were  poorly 
designed  and  constructed,  the  city  had  to  buy  them. 
Up  to  the  present  time  the  purchase  prices  have  been 
mutually  agreed  upon. 

Advantage  of  Financing  Sewerage  Improvements  by 
Loans — In  .some  respects  the  financing  of  sewerage  im¬ 
provements  by  loans  is  decidedly  simple,  provided  the 
borrowing  power  of  a  community  is  such  that  funds  can 
be  rai.sed.  Authorization  for  the  loans  is  obtained  in 
several  ways,  depending  upon  local  statutes.  In  some 
instances  a  bill  has  to  be  passed  by  the  state  legi.slature, 
and  in  other  ca.ses  only  a  favorable  vote  of  the  people 
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is  required.  After  the.se  preliminaries,  bonds  are  sold 
and  money  then  becomes  available.  Where  sewers  are 
built  on  the  assessment  plan,  considerable  bookkeeping 
and  record  work  is  necessary.  The  overhead  costs  are 
usually  high,  and  there  are  constant  disagreements  with 
property  owners  as  to  the  fairness  of  charges.  The 
financing  of  sewerage  projects  by  loans,  the  interest 
and  sinking  fund  charges  of  which  are  paid  for  out  of 
general  taxation,  is  generally  recognized  to  be  the  most 
satisfactory  method  where  the  work  is  beneficial  to 
the  public  as  a  whole.  Such  is  the  case  when  .sewage- 
works,  pumping  stations,  intercepting  and  trunk  sewers 
and  storm  drains  are  constructed. 

Disadvantages  of  Financing  Sewerage  Improvements 
by  Loans — Where  small  lateral  sewers  are  built  by 
money  obtained  from  loans  the  imperfections  of  such 
a  method  are  apparent.  In  Baltimore,  for  example,  the 
obtaining  of  authorization  to  floaty  loans'  is  a  slow 
process.  The  first  necessary  step  is  to  prepare  and 
pre.sent  a  bill  to  the  state  legislature.  Even  though 
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there  is  a  need  for  sewerage  improvements,  it  is  possible 
that  those  members  who  do  not  represent  the  city  may 
be  unwilling  to  give  the  bill  their  support.  And  as  the 
state  legislature  meets  only  once  in  two  years,  the 
project  may  be  delayed  until  some  future  session  grants 
the  necessary  authority.  In  case  the  matter  progresses 
thus  far,  there  is  a  possibility  that  the  project  might 
be  defeated,  as  a  referendum  vote  is  required. 

Another  disadvantage  in  financing  sewerage  improve¬ 
ments  by  loans  is  that  the  interest  and  sinking  fund 
charges  are  usually  obtained  from  the  general  tax  levy. 
Everyone,  therefore,  has  to  pay  a  portion  of  the  charges 
whether  or  not  he  is  directly  benefited.  There  are  al¬ 
most  always  .sections  of  a  large  city  w’hich  are  not 
sewered.  The  dwellings  in  the.se  localities  usually  have 
ce.s.spools  or  privies,  which  are  in  every  respect  inferior 
to  modern  sewerage  improvements.  The  property 
owners,  in  addition  to  having  the  inconvenience  and  ex¬ 
pense  involved  in  antiquated  facilities,  have  to  pay  their 


the  number  of  persons  served  increased.  This  condi¬ 
tion  was  the  result  of  an  intensive  conservation  cam¬ 
paign  conducted  by  the  bureau  of  water  supply.  The 
average  daily  sewage  flow  consequently  decreased  from 
110  gal.  per  capita  in  1919  to  81  gal.  in  1926.  The  result 
has  been  that  the  Eastern  Ave.  sewage  pumping  .sta¬ 
tion,  which  lifts  approximately  28  m.g.d.  of  sewage  from 
the  business  and  industrial  sections  of  the  city,  has 
been  operated  at  a  lower  cost.  It  is  doubtful  whether 
the  decrease  in  the  sewage  flow  has  lowered  the  cost 
of  operating  the  sewage-works  and  the  rest  of  the 
sewerage  system. 

As  is  apparent  from  the  table,  the  interest  and  sink¬ 
ing  fund  charges  increased  in  1922  when  bonds  amount¬ 
ing  to  $8,000,000  were  sold.  The  total  annual  fir.st 
cost  per  capita  served  decreased  from  $2.72  in  1916  to 
$1.95  in  1921  to  $2.40  in  1922  and  to  $2.21  in  192.5. 
The  total  operating  cost  of  sewage  treatment  has  been 
increasing  since  1916  due  to  a  greater  .sewage  flow,  but 
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1916 

589.625 

576,585 

14.574  00 

*884,592  50 

*140,000  00 

*1.024.592  50 

*2  722 

*57.290  58 

*41,556  99 

*95,019  72 

1917 

594.658 

458,000 

16,199  85 

885,152  50 

142,000  00 

1,025.132  50 

2  540 

46,686  7b 

46,157.  34 

57,041. 8» 

1918 

599,655 

479,295 

19,284  78 

881,805  00 

145,000  on 

1,024.805  00 

2  138 

55,195  67 

69.723  45 

96,555.35 

1919 

728.148 

501,540 

20,096  08 

880,587  50 

146.000  00 

1,026,387  50 

2  046 

68,112.70 

92,864  10 

145,896  30 

1920 

759,506 

51 1,250 

19,074  25 

878,880  00 

147,000.00 

1,925,880.00 

2  007 

74,420  27 

112,995  75 

240,745.62 

1921 

750,864 

525,055 

17,015  72 

877,527  50 

148,000  on 

1,025,527  50 

1  955 

92,080.47 

115,186  93 

305,897.48 

1922 

762,222 

546,850 

17.555  57 

995.692  1 1 

517,584  61 

1,511,076  72 

2  598 

1  14,785.  17 

95,050  03 

271,351.90 

I92J 

775,580 

575,820 

17,581  21 

1.042,545  07 

527,000  00 

1,569,543  07 

2  587 

109,800  74 

86,045  55 

509,322  44 

1924 

784.958 

616.025 

19,581  82 

1,958,80.1!  88 

556,925  07 

1,585,725  95 

2.249 

110,016  29 

85,658  98 

415,450  40 

1925 

796.296 

675,240 

20.108  59 

1,158.595  76 

549.155  84 

1,487,749  60 

2  210 

114,299  21 

89.520  09 

374,958  42 

1026 

807,654 

722,610 

21,568  45 

1,510.514  05 

570,155  84 

1,680,467  87 

2  526 

108,608  72 

81,694  25 

367,251  44 

*K»timatwi  of  July  !  of  earli  year. 


.“hare  of  the  expen.se  of  the  loans,  often  for  a  long  period 
of  time. 

Occasionally  a  sewerage  project  will  be  financed  by 
means  of  a  loan,  and  in  the  course  of  time  the  improve¬ 
ment  mu.st  be  abandoned  or  rebuilt  before  the  loan  has 
reached  maturity.  It  is  not  sound  finance  to  pay  for 
something  which  has  no  longer  any  value.  For  this 
rea.son  the  period  at  the  end  of  which  bonds  mature 
should  never  be  longer  than  the  average  u.seful  life  of 
the  work  done. 

WTien  funds  are  available  from  loans,  money  may  be 
needed  for  other  improvements.  Under  such  circum¬ 
stances  there  is  an  inclination  to  use  some  of  the  funds 
intended  for  sewerage  projects  for  other  purposes.  Fre¬ 
quently  employees,  who  are  paid  by  money  from  loans, 
will  be  doing  work  that  has  no  connection  with  the  im¬ 
provements  financed  by  the  loans.  It  is  sometimes  diffi¬ 
cult  to  determine  whether  a  certain  project  should  be 
paid  for  out  of  funds  provided  for  maintenance  pur¬ 
poses  or  whether  it  should  be  financed  from  leans. 
When  the  former  funds  are  inadequate,  there  is  a  temp¬ 
tation  to  use  the  latter  for  maintenance  purposes.  By 
using  appropriations  that  w'ere  originally  intended  for 
new  work,  the  impression  is  often  created  that  consid¬ 
erable  economy  is  being  exerci.sed  in  maintaining  the 
sewerage  .system.  Such  a  policy  should  be  condemned. 

Cost  of  Fiiiancivg  Seiverage  System — The  total  cost 
of  financing  the  Baltimore  sewerage  system  from  1916 
to  1926  is  given  in  Table  I.  Previous  to  1916  a  large 
part  of  the  system  w’as  .still  under  construction,  and  the 
quantity  of  sew’age  collected  and  treated  was  .small. 
The  total  yearly  sewage  flow’  increased  gradually  from 
14,374  m.g.  in  1916  to  a  peak  of  20,096.08  m.g.  in  1919. 
After  the  latter  date  the  flow  diminished  even  though 


the  cost  per  capita  .served  has  varied  but  little  from  an 
average  of  15c.  per  year.  The  co.st  of  operating  the 
sewage  pumping  .station  has  also  increased.  From  1919 
to  1922,  inclusive,  the  cost  was  unusually  high  as  the 
co.st  of  coal  was  more  than  in  other  years.  The  total 
expenditure  for  financing  the  sewerage  system,  in¬ 
cluding  first  cost  and  operating  and  maintenance 
charges,  has  varied  from  a  minimum  of  $2.60  a  year 
per  capita  to  a  maximum  of  $3.27,  with  an  average  of 
about  $3.  Of  this  amount  an  average  of  approximately 
$2.25  has  been  spent  yearly  to  cover  the  first  cost  of 
the  improvements,  and  about  75c.  for  operation  and 
maintenance.  The  sum  of  $3  a  year  capitalized  at  6 
per  cent  amounts  to  an  inve.stment  of  $50.  An  average 
annual  levy  of  28c.  on  each  $100  of  taxable  property 
has  been  necessary  to  finance  the  sewerage  system. 
The  total  taxable  basis  of  the  city  has  increased  from 
$298,095,370  in  1916  to  $930,958,658  in  1926.  Each  cent 
increase  in  the  tax  rate  for  1926  was  equivalent  to  an 
increase  of  $93,095.87  collected.  The  full  tax  rate  of 
the  city  from  1916  to  1926  has  averaged  $2.55  per  $100 
of  taxable  property.  About  11  per  cent  of  the  city 
taxes  are,  therefore,  used  to  finance  the  sewerage  system. 

Estimated  Cost  of  the  Sewerage  System — In  1923  the 
mayor  appointed  a  commission  of  engineers  and  prom¬ 
inent  business  men  to  recommend  the  reorganization  of 
the  various  departments  of  the  city  in  order  to  adopt 
more  economical  and  efficient  methods.  One  of  the  com¬ 
mission’s  duties  has  been  the  valuation  of  all  land, 
buildings,  improvements  and  utilities  owned  by  the 
city.  It  is  thought  that  the  facts  disclosed  by  this 
valuation  w’ill  be  a  factor  in  determining  the  borrow¬ 
ing  capacity  of  the  city  for  future  improvements.  An 
estimate  based  on  prices  as  of  Jan.  1,  1926,  was  there- 
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fore  made  of  all  sewerage  improvements  completed  by 
that  date  (see  Table  II).  The  valuation  includes  money 
spent  for  real  estate  and  overhead;  moreover,  deduc¬ 
tions  are  made  for  depreciation.  With  Table  II  as  a 
ha.^sis,  the  cost  per  capita  of  the  sanitary  sewerage 
■system  has  amounted  to  $40.84,  and  the  storm  water 
system  $32.86  with  a  total  cost  $73.70. 

The  Financing  of  Sewers  by  Private  Persons — Dur¬ 
ing  the  10-year  period  that  the  sewerage  commission 
was  at  work,  there  were  many  private  individuals  who 
desired  to  have  sanitary  sewers  built — in  moat  cases 
for  new  real  estate  developments  in  various  parts  of  the 
city.  The  commission  declined  to  finance  this  work, 
because  it  felt  that  its  activities  should  be  confined  to 
those  sections  that  were  developed  but  unsewered.  The 
real  estate  operators  were  therefore  obliged  to  build 
the  sewers  at  their  own  expense.  The  commission  re¬ 
quired  that  all  sewers  be  constructed  according  to  its 
general  comprehensive  plan  and  under  its  supervision. 
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$173,667.29 

$3  461 

$1,198,059.79 

$3  183 

$0  30 

149,885.93 

342 

1,175,018  43 

2  683 

28 

221.472.47 

462 

1,246,277.47 

2  600 

29 

306,873.  10 

612 

1,333,260.60 

2  658 

29 

428,159.62 

837 

1,454,039.62 

2  884 

31 

511,164.88 

.974 

1,536,492.38 

2  926 

30 

479,167.  19 

876 

1,790,243.91 

3  274 

■.  28 

505,166.51 

.880 

1,874,709  58 

3  267 

27 

609,125.76 

989 

1,994,851.71 

3  238 

25 

578.777.72 

860 

2,066.527.32 

3  070 

24 

557,534.41 

.772 

2,238,002.28 

3  098 

.24 

Under  this  arrangement  the  real  estate  operators  also 
had  to  pay  for  plans  and  inspection.  A  franchise  charge 
of  25c.  per  lin.ft.  for  the  u.se  of  public  thoroughfares 
was  made  together  with  a  charge  of  $25  in  those  cases 
where  the  sanitary  sewers  connected  with  a  storm  drain 
or  other  temporary  outlet.  In  many  instances  these 
supplementary  charges  w’ere  considerable,  amounting  to 
as  much  as  50  or  60  per  cent  of  the  construction  co.st. 
On  the  other  hand  it  was  agreed  that  the  city  would 
purchase  the.se  private  sewers,  when  the  sanitary  sewer¬ 
age  sy.stem  was  extended  to  meet  them,  at  the  cost  of 
constructing  similar  sewers  less  the  franchise  and  tap¬ 
ping  charges.  The  commission  soon  learned  that  these 
obligations  to  purchase  sewers  were  accumulating,  and 
would  in  time  involve  a  large  expenditure.  They  finally 
declined  to  make  any  additional  agreements  of  this  kind. 

This  plan  of  financing  private  sanitary  sewers  was 
superseded  by  another  method  in  use  at  the  present 
time.  Preliminary  surveys  and  final  plans  are  now  pre¬ 
pared  by  the  Bureau  of  Sewers.  These  plans  are  made 
to  conform  to  the  general  layout  of  the  sanitary  sewer¬ 
age  system.  The  sewers  are  then  built  according  to 
the  specifications  and  under  the  supervision  of  the 
above  bureau.  No  engineering  or  supervising  fees  are 
collected.  No  franchise  charge  is  levied  for  the  use 
•f  public  thoroughfares  or  for  connecting  the  'sewers 
with  temporary  outlets  such  as  storm  drains.  The 
builder  bears  no  expense  other  than  the  actual  cost  of 
constructing  the  sewers.  In  rural  sections  where 
dwellings  are  being  erected,  the  construction  costs  are 
usually  less  than  if  the  territory  were  developed.  Im¬ 
proved  pavements  do  not  have  to  be  tom  up;  interfer¬ 
ence  with  other  sub-surface  structures  is  not  en¬ 
countered;  and  where  the  grades  of  proposed  streets 


are  e.stablished  at  elevations  above  the  original  ground, 
the  sewers  can  be  laid  in  shallower  trenches. 

If  these  sewers  connect  with  the  .sanitary  system,  the 
builder  agrees  to  deed  them  to  the  city.  If  they  dis¬ 
charge  into  a  stream,  storm  drain  or  other  temporary 
outlet,  the  owner  retains  his  ownership  of  them  until 
the  sanitary  system  is  extended  by  the  city  to  intercept 
them,  when  they  will  become  the  property  of  the  city. 
At  first  sight  this  plan  might  seem  unfair.  When  it 
was  first  adopted,  some  builders  opposed  it.  Now, 
however,  no  objections  are  being  made.  The  reasons 
for  adopting  such  a  plan  are  apparent.  If  private  in¬ 
dividuals  were  allowed  to  lay  sewers  haphazardly  to 
conform  to  no  general  plan,  few  of  these  sewers  could 
later  be  made  a  part  of  the  general  sewerage  system. 
Poor  alignment  and  flat  grades  would  result.  The 
sewers  would  be  so  shallow  that  they  would  be  in  the 
way  of  future  sub-surface  structures,  and  would  not 
serve  the  plumbing  fixtures  in  the  cellars  and  base¬ 
ments  of  many  houses.  Consequently  it  would  be  neces¬ 
sary  for  the  city  to  build  new  sewers,  and  the  owners 
would  be  put  to  the  expense  of  making  new  connections. 
Experience  has  shown  that  private  individuals  usually 
make  exorbitant  charges  for  granting  the  privilege  to 
connect  to  their  sewers. 

Those  who  build  sewers  under  this  plan  are  naturally 
relieved  of  all  expense  connected  with  maintaining 
them.  Builders  of  course  include  the  cost  of  the  .sewers 
with  the  cost  of  property  being  developed.  The  pur¬ 
chaser  is  thus  reasonably  certain  that  no  assessments 
w’ill  be  levied,  nor  will  he  be  put  to  any  expense  in  re¬ 
arranging  or  connecting  his  hou.se  .sewer  to  other 
sewers.  All  trunk  sewers  are  designed  and  built  at 
the  expense  of  the  city,  but  when  a  private  individual 
is  required  to  construct  a  sewer  larger  than  nece.s.sary, 
the  city  reimbur.ses  him  by  a  sum  equivalent  to  the 
difference  in  co.st  of  the  large  sewer  and  the  sewer  he 
would  have  to  build  under  ordinary  circumstances.  The 


TABLE  II— VALUATION  OF  THE  BALTIMORE  SEWERAGE  SYSTEM 
AS  OF  JAN.  1,  ISIh 

.Sanitary  Seweracr  .System 

Back  River  newace-worka  $5,800,000 

Eaatern  .\ve.  pumpins  elation  2,190,000 

Sewere  built  by  the  city  ,  .  22,370,000 

Sewera  built  by  private  intereet.« .  2,390,000 

- $32,750,000 


Storm  Drainage  Syetem 

Draine  built  b.v  the  city  $25,780,000 

Draine  acquit^  by  purchaee  or  gift  230,000 

Draine  built  by  public  utilities  corptiration*.  170,000 

Drains  obtain^  by  other  eourcee .  170,000 


$26,350,000 


$59,100,000 


above  plan  has  been  effective  since  1916  and  has  worked 
satisfactorily. 

Further  Policies — It  is  generally  recognized  that 
building  the  entire  sewerage  system  of  a  city  with 
money  obtained  from  bond  issues  is  not  entirely  satis¬ 
factory.  Only  two  of  the  18  largest  cities  in  the  United 
States  follow  this  policy,  one  of  which  is  Baltimore. 
In  spite  of  the  disadvantage  connected  with  this 
method,  public  inertia  is  such  that  it  is  difficult  to 
adopt  any  other  plan.  Perhaps  the  quicke.st  way  to 
bring  about  a  change  would  be  by  educating  the  public. 

With  conditions  as  they  exist  at  Baltimore,  it  is  the 
opinion  of  the  writers  that  major  sewerage  projects 
should  be  financed  by  bond  issues  while  lateral  and 
house  sewers  should  be  paid  for  on  the  assessment 
basis  by  the  properties  benefited.  Various  other  means 
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of  financing  the  operation  and  maintenance  of  the  sys¬ 
tem  are  available — as  making  a  tapping  charge  for 
each  building  connected  to  the  public  sewer,  or  basing 
a  charge  upon  the  amount  of  water  consumed,  or  col¬ 
lecting  funds  from  the  general  tax  levy,  or  one  or  more 
combinations  of  these  methods.  The  disadvantage  of 
obtaining  money  from  the  general  tax  levy  is  that  city 
authorities  may  not  provide  sufficient  funds  to  operate 
and  maintain  the  sewerage  system  properly.  Basing 
charges  on  the  quantity  of  water  used  by  each  property 
owner  has  much  to  be  .said  in  its  favor.  Persons  who 
u.se  the  most  water  usually  receive  the  most  benefit 
from  the  sewerage  system.  Such  is  not  the  case,  how¬ 
ever,  under  those  exceptional  conditions  where  the 
spent  water  does  not  return  to  the  sew’ers  as,  for  exam¬ 
ple.  in  a  railroad  yard.  Then,  this  plan  is  only  applicable 
where  water  meters  are  in  general  use.  The  practice  of 
making  a  tapping  charge  when  house  .sewers  are  con¬ 
nected  to  the  main  sewer  provides  funds  which  can  be 
used  either  for  construction  or  operation  purposes. 
Other  novel  and  interesting  ways  of  charging  for 
.sewerage  .service  are  to  levy  a  fixed  sum  per  building 
or  to  base  the  charge  on  the  number  of  plumbing  fix¬ 
tures.  Local  conditions  and  laws  may  limit  or  govern 
the  method  in  vogue  in  any  given  community.  Stand¬ 
ardization,  though  not  vital,  is  to  be  desired.  Vast 
sums  of  money  are  being  spent  annually  both  to  build 
and  operate  sewerage  systems.  Since  many  cities  have 
not  yet  solved  their  sewerage  problems,  especially 
sewage  disposal,  it  is  of  vital  importance  to  adopt  the 
most  scientific  and  equitable  method  of  obtaining 
these  funds. 

The  Bureau  of  Sewers  is  a  part  of  the  Baltimore 
Department  of  Public  Works,  of  which  B.  L.  Crozier  is 
chief  engineer.  Acknowledgments  are  due  to  the  Ef¬ 
ficiency  and  Economy  Commission  which  prepared  the 
cost  estimate  given  above. 


Testing  Concrete  Workability 

Study  of  devices  for  testing  workability  of  concrete 
has  been  carried  on  for  .some  time  at  the  Bureau  of 
Standards.  A  rod  penetration  apparatus  was  described 
in  Engineering  News-Record  Dec.  9,  1926,  p.  955.  A 
new  method  of  testing  workability  has  now  been  devised 
and  a  preliminary  series  of  tests  has  been  completed, 
as  reported  in  the  “Technical  News  Bulletin”  of  the 
Bureau.  The  new  apparatus  is  constructed  as  follows: 
A  flexible  mold  6  in.  high  and  8  in.  in  diameter  was 
made  of  phosphor  bronze  is  in.  thick.  The  bottom  edge 
of  the  cylinder  was  ground  to  a  plane  and  placed  on  plate 
gla.s.s.  The  top  of  the  cylinder  was  fitted  with  four 
small  rollers  so  that  a  weighted  frame  could  be  placed 
on  them  to  hold  the  cylinder  down  on  the  glass  plate. 
Two  2x4-in.  oak  bars  were  placed  on  rollers  and  parallel 
to  each  other  outside  of  the  cylinder.  These  bars  were 
attached  by  pulleys  to  a  load  pan.  A  small  batch  of  con¬ 
crete  is  mixed  and  placed  in  the  cylinder  to  the  depth 
of  5  in.  A  weight  is  placed  in  the  load  pan  and  the 
cylinder  of  concrete  is  squeezed  between  the  two  bars. 
The  reduction  of  diameter  of  the  cylinder  is  taken  as  the 
measure  of  the  workability  of  the  concrete.  This  re¬ 
duction  is  greater,  the  more  workable  the  concrete.  In 
the  field,  a  concrete  mix  with  a  J  to  1-in.  slump  is  dry 
and  difficult  to  handle,  but  a  small  increase  of  water 
increases  the  ease  of  shoveling.  Curves  were  drawn 
showing  relation  of  water  content  to  workability. 


Locating  Gravity  Pipe  Lines 
for  Gathering  Crude  Oil 

One  of  a  series  of  articles 
on  Oil  Field  Engineering 

By  L.  E.  Davis 

KnBlneer,  Prairie  Pipe  Line  Co.,  Independence.  Kansas 

PROBABLY  eighty  per  cent  of  the  crude  oil  received 
at  the  refineries  is  pumped  through  pipe  lines  which 
have  their  beginning  at  the  producer’s  tanks.  Flowing 
by  gravity  or,  if  necessary,  being  pumped  to  small 
so-called  gathering  line  pumping  stations,  oil  is  fir.st 
received  in  the  stock  tanks  and  then  pumped  through 
what  is  termed  a  discharge  line  to  the  nearest  point  on 
the  main  or  trunk  pipe  line. 

Location — Where  a  choice  is  po.ssible  between  culti¬ 
vated  and  timber  or  pasture  lands  it  is  usual  to  select 


the  route  through  the  uncultivated  land.  Disadvantages 
of  the  route  through  the  cultivated  land  are  the  high 
cost  of  right-of-way  and  the  damage  to  growing  crops. 
Since  the  line  must  be  kept  at  least  eighteen  inches 
under  ground  at  all  points  through  a  cultivated  field, 
it  will  also  mean  an  increased  amount  of  ditching.  On 
the  other  hand,  a  route  through  cultivated  land  usually 
has  the  advantage  of  easier  construction  and  a  lower  cost 
for  clearing  a  right-of-way.  Factors  which  also  uneco- 
nomically  affect  a  route  through  uncultivated  land  in¬ 
clude  difficulty  of  construction,  necessity  of  bridging 
ravines,  longer  lines  due  to  irregularity  of  the  ground, 
and  cost  to  clear  right-of-way  through  the  timber. 

Whether  the  route  is  through  cultivated  or  wild  land, 
there  is  usually  a  choice  between  cutting  through  ridges 
to  put  the  pipe  down  to  grade,  or  going  around  the  ridge, 
which  w’ill  take  more  pipe  but  may  take  less  excavation. 
Each  case  must  be  decided  as  it  presents  itself,  and  it  is 
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therefore  necessary  that  the  surveyor  be  familiar  with  junction  of  the  proposed  line  with  one  already  laid, 
(.lists  of  pipe  and  of  construction  and  excavation  for  the  When  the  station  is  built,  the  suction  pump  is  set  low 
ditch.  Stream  crossings  should  be  avoided  wherever  enough  to  pump  out  all  gathering  lines  coming  into  the 
IMissible  on  account  of  damage  to  the  pipe  line  by  drift  station.  The  gravity  line  is  started  out  of  the  station 

^ _ _  at  the  elevation  of  the  suction  side  of  this  pump. 

.  a  .  0^  !  A  survey  party  consists  of  an  instrument  man  who 

acts  as  chief  of  party,  a  rodman,  a  flagman,  two  chain- 
men,  and  one  or  more  axemen.  It  is  advi.sable  to  have 
^  .second  instrument  man  so  the  chief  of  party  may  have 
f  more  time  to  select  the  route  and  direct  the  flagman. 

■  .  The  line  consLsts  of  a  aeries  of  tangents  run  with  a 

f  transit,  compass  bearings  only  being  recorded.  The 

bent  to  fit  the  .sharper  angles  and  is  swung 
around  where  the  deflection  angle  is  small.  A  100-ft. 
chain  is  used  for  measurement  and  stakes  set  every 
l  100  ft.  or  at  every  break  in  the  ground.  As  soon  as  the 

I  stakes  are  set,  levels  are  run  and  elevations  recorded. 

Level  notes  and  compass  bearings  are  recorded  on  the 
I  same  page  for  each  station  or  plus,  and  on  the  opposite 

1.1^^  page  notes  are  recorded  on  topography,  the  survey  dis- 
tance  to  each  property  line  and  section  line,  kind  of 
crop,  nature  of  soil,  etc.  When  the  survey  line  crosses 
■  ^  .section  line  the  distance  to  the  section  corner  is  meas- 

^ ...  As  the  survey  progres.ses,  a  profile  is  drawn  to  check 

the  grades  which  were  tentatively  established  in  the 

(n*  less  difficulty  with  ravines  which  are  more  numerous 

farther  back  from  the  stream.  The  cuts  and  fills  may 
^  marked  on  the  stakes  at  this  time  or,  if  desired,  this 
can  wait  for  the  profile  to  be  completed  in  the  office. 

While  the  line  is  being  surveyed,  the  distance  across 
each  property  is  computed  and  furnished  to  the  right-of- 
way  agent  who  purchases  the  right-of-way  and  pays  for 
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during  floods.  However,  if  a  location  can  be  found 
where  the  banks  are  high,  the  pipe  may  be  suspended 
across  the  stream. 

A  preliminary  line  of  levels  with  the  transit  or  hand 
level  with  numerous  side  shots  will  locate  the  points 
which  control  the  route  and  indicate  the  total  fall. 
Bench  marks  can  also  be  placed  which  will  be  conven¬ 
ient  when  the  line  is  run.  Topographical  maps  of  the 
United  States  Geological  Survey  also  help,  but  they  are 
on  too  small  a  scale  to  indicate  the  route  except  in  a 
most  general  way.  The  route  should  also  be  walked  over 
before  starting  the  actual  survey. 

Surveying  Methods — Though  extreme  accuracy  is  not 
required,  gravity  line  surveys  mu.st  be  free  from  serious 
error,  must  be  made  rapidly,  and  with  good  judgment. 
The  producer  is  anxious  for  the  pipe  line  connection,  the 
cost  of  the  line  depends  on  the  judgment  used  in  locating 
the  line,  and  serious  errors  in  leveling  result  in  poor 
operation  and  lowered  flow  capacity.  The  development 
of  oil  pools  is  usually  rapid  and  time  is  important. 

Gravity  line  surveys  have  the  following  objects:  (1) 
To  determine  the  most  economical  route;  (2)  to  deter¬ 
mine  the  amount  of  right-of-way  which  must  be  pur¬ 
chased;  (3)  to  set  the  stakes  giving  line  and  grade  for 
the  construction  of  the  line;  (4)  to  provide  maps  and 
profiles  as  a  permanent  record  of  the  line. 

The  surveyor  will  select  and  stake  out  on  the  ground 
the  line  which  will  give  a  uniform  grade  with  the  least 
cut  or  fill.  By  fill  it  is  meant  that  the  pipe  will  be 
supported  by  small  trestles  of  wood  or  pipe.  The  survey 
notes  will  supply  a  schedule  of  cut  or  fill  at  each  stake 
to  be  furnished  the  ditch  contractor  and  those  in  charge 
of  construction.  The  survey  begins  at  the  low  end  of 
the  line;  that  is,  at  the  pumping  station  or  at  the 
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damages  to  crops  and  land  caused  by  construction  of  the 
line.  This  information  is  furnished  on  printed  forms 
or  diagrams  showing  the  quarter  section  lines.  When 
the  survey  is  completed  a  profile  is  drawn  and  prints 
furnished  the  construction  men  as  soon  as  possible.  The 
cut  or  fill  id  marked  on  the  profile  for  each  stake,  and 
from  the  profile  they  are  marked  on  the  stakes.  A  map 
on  a  scale  of  2  in.  to  the  mile  is  drawn  showing  the  loca¬ 
tion  of  the  line.  A  good  scale  for  the  profile  is  1  in. 
=  400  ft.  horizontal,  and  1  in.  =  40  ft.  vertical.  These 
scales  indicate  the  degree  of  accuracy  required  in  the 
survey.  While  the  grades  are  run  rapidly  and  rod  read¬ 
ings  taken  only  to  the  nearest  0.1  ft.,  yet  errors  are 
costly  and  a  sag  of  a  foot  in  the  gravity  line  means 
poor  operation.  It  has  been  found  that  a  uniform  grade 
is  very  desirable.  On  a  line  with  poor  grades  the  col¬ 
lection  of  air  at  the  summits  and  water  in  the  sags  cuts 
down  the  flow  capacity  of  the  line. 
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Layout  of  Concreting  Plants  for  Three  Warehouses 

Comparative  Studies  Give  Broad  Conclusions  on  Delivery  Methods,  Mixer  Sizes,  Chute  and 
Buggy  Distribution  and  Winter  Concreting 


By  L.  C.  Hammond 

District  MunaKer,  I’arklap,  Inc.,  Detroit,  Mich. 


PLANT  arrangement,  equipment  schedules  and  per¬ 
formance  on  three  separate  but  comparable  build¬ 
ings  are  contrasted  in  the  accompanying  plans  and 
descriptive  text.  The  buildings  are  all  of  the  ware¬ 
house  type,  of  reinforced  concrete,  and  all  constructed 
by  the  same  contractor,  Parklap,  Inc,,  Detroit,  Mich. 
One  was  in  Detroit,  one  was  in  Toronto,  and  the  third 
was  in  Montreal  and  required  special  provisions  for  cold 
weather  concreting.  The  two  others  were  concreted 
during  the  warm  season.  At  Toronto  there  was,  how- 


boom  was  used  throughout  the  job,  and  was  found  to 
be  invaluable  in  unloading  cars,  hoisting  materials  to 
doors,  and  helping  out  in  emergencies. 

The  concrete  plant  was  designed  to  handle  the  42,000 
cu.yd.  in  the  building,  with  the  expectation  that  it  would 
be  necessary  to  pour  400  cu.yd.  per  day.  The  two  plants 
were  installed  so  that  there  would  be  no  possibility  of 
delay  due  to  breakdowns.  One  plant  w'as  found  to  be 
sufficient  to  handle  the  yardage  as  fast  as  forms  and 
steel  could  be  laid.  Two  plants  were  necessary  to  pre- 
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over,  a  notably  special  pile  foundation  operation.  For 
all  three  buildings  the  information  is  given  as  condensed 
as  practicable  and  without  comment,  all  conclusions  of 
experience  being  summarized  at  the  end. 

Detroit  Warehou,se — The  yardage  of  concrete  in  the 
Detroit  warehouse  proper  was  42,000  cu.yd.  and  for  the 
complete  job  4.5,600  cu.yd.  The  plant  designed  to 
handle  this  yardage  consisted  of  two  1-cu.yd.  mixers, 
with  concrete  towers  220  ft.  high.  Each  tower  had  a 
sliding  frame  and  chuting  system  consisting  of  one 
cantilever  suspended  truss,  and  two  extension  chutes, 
by  means  of  which  it  was  possible  to  chute  concrete  to 
any  part  of  the  building,  except  100  ft.  at  each  end. 
The  mixers  were  fed  by  two  bins,  each  having  a  capacity 
of  150  cu.yd.  of  gravel  mixture.  This  gravel  was 
trucked  to  the  bins  on  a  wooden  ramp  having  a  grade 
of  16.3  per  cent.  Fig.  1  shows  the  entire  plant  ar¬ 
rangement. 

The  steel  and  forms  were  hoisted  on  skip  hoists 
located  at  intervals  around  the  outside  of  the  building 
as  shown  by  Fig.  1.  There  were  also  two  tower  hoists 
located  in  the  elevator  shafts  in  the  building.  These 
were  used  to  hoist  brick  and  miscellaneous  materials.  A 
5-ton  gasoline  locomotive  crawler  crane  with  a  50-ft. 


vent  delays  and  occasionally  handle  an  extra  large 
yardage.  At  the  latter  end  of  the  job  the  two  plants 
were  indispensable  to  pour  in  different  places  at  the 
same  time.  Results  obtained  show  that  after  the  second 
floor  was  started  and  until  the  roof  was  completed,  the 
average  pour  was  310  cu.yd.  The  record  pour  for  one 
day  was  735  cu.yd. 

The  contract  for  the  Detroit  warehouse  was  signed 
May  27,  1925.  The  roof  was  poured  Dec.  4,  1925,  and 
the  building  was  turned  over  to  the  owners  March  15, 
1926.  The  general  contract  called  for  a  10-story  con¬ 
crete  warehouse,  having  800,000  sq.ft,  of  floor  area,  of 
which  232,000  sq.ft,  w'as  cold  storage.  There  was  also 
included  1,100  lin.ft.  of  dock,  a  transfer  shed  with  30,000 
sq.ft,  of  floor  area,  and  driveways,  track  construction 
and  equipment  necessary  for  a  complete  warehouse. 
Albert  Kahn,  Inc.,  was  the  architect  and  Moores  &  Dun- 
ford  were  consulting  engineers. 

Toronto  Warehouse — The  warehouse  at  Toronto  had 
a  total  of  45,000  cu.yd.  of  concrete,  with  an  additional 
5,600  cu.yd.  in  driveways,  power  plant,  etc.  To  take 
care  of  this  yardage,  there  were  installed  two  separate 
mixer  plants,  both  plants  being  supplied  from  a  common 
gravel  stock  pile  by  one  derrick,  as  indicated  by  Fig.  2. 
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A  double  mixer  plant  was  located  on  the  dry  storage 
side  of  the  building,  consisting  of  one  i-cu.yd.  mixer, 
and  one  1-cu.yd.  mixer,  with  two  concrete  towers,  one 
tower  120  ft.  high  and  the  other  150  ft.  high.  In  con¬ 
nection  w’ith  this  plant  there  were  two  gravel  bins  of 
]00  cu.yd.  capacity.  The  mixer  plant  on  the  cold  .storage 
side  of  the  building  consisted  of  a  1-cu.yd.  mixer  with  a 
140-ft.  concrete  tower,  and  a  100-cu.yd.  gravel  bin  for 
gravel  mixture. 

Both  of  these  mixer  plants  were  supplied  with  gravel 
mixture  by  means  of  a  .stiff-leg  derrick  with  a  1 1-cu.yd. 
ilamshell  bucket,  so  placed  that  the  .swing  of  the  boom 


In  addition  to  this  plant,  there  were  five  skip  hoi.sts 
located  around  the  outside  of  the  building,  and  one  .small 
and  one  large  panel  hoist.  The.se  were  arranged  so  that 
at  lea.st  two  of  them  could  be  operated  from  one  hoist¬ 
ing  engine  and  were  used  for  hoi.sting  .steel,  forms,  etc., 
to  the  various  floors.  Inside  the  building  there  was  also 
one  car  shifting  machine,  for  moving  the  gravel  and 
cement  cars. 

An  unusual  record  was  made  on  the  pile  driving.  The 
contract  included  10.000  wooden  piles  28  ft.  long,  which 
went  to  solid  rock.  Four  new  drivers  were  built  and  in 
operation  three  weeks  after  the  contract  was  signed, 
and  the  10,000  piles  were  all  driven  in  six  weeks  after 
driving  was  started.  The  average  for  the  entire  job  was 
6  piles  per  hour  per  driver,  including  delays.  Two  of 
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covered  all  three  bins  at  one  position  of  the  boom.  This 
derrick  unloaded  nine  cars  of  gravel  on  three  tracks  and 
deposited  it  either  in  the  bins  or  in  a  stock  pile  of  3,500 
cu.yd.  capacity.  A  crawler  crane  with  a  3-cu.yd.  clam¬ 
shell  bucket  was  used  in  unloading  and  shifting  cars, 
and  keeping  the  stock  pile  filled.  These  two  machines 
unloaded  about  40  cars  of  material  each  day.  The  der¬ 
rick  unloaded  an  average  of  29  cu.yd.  per  hour.  It  was 
necessary  to  work  it  in  two  shifts.  The  crane  averaged 
24  cu.yd.  per  hour  and  worked  only  one  shift. 

After  the  second  floor  slab  was  poured  and  until  the 
roof  was  poured,  an  average  of  500  cu.yd.  of  concrete 
was  poured  per  day;  on  three  occasions  more  than  1,000 
cu.yd.  of  concrete  were  poured  and  the  record  day’s  pour 
was  1,186  cu.yd.  On  this  record  day,  44,000  sq.ft,  of 
concrete  floor  was  placed  and  the  surface  finished  with  a 
monolithic  finish.  All  concrete  on  this  job,  with  the 
exception  of  the  power  house  roof  w’as  wheeled  from 
hoppers  at  the  towers.  The  maximum  distance  wheeled 
was  300  ft. 


the  drivers  were  drop  hammers  and  two  steam  hammers. 
The  record  for  the  drop  hammers  was  141  piles  in  9 
hours  and  the  record  for  the  steam  hammers  was  127 
piles  in  9J  hours.  All  the  piles  were  jetted. 

The  equipment  on  this  pile  driving  consisted  of  foiTr 
wooden  A-frame  skid-type  drivers  with  67-ft.  leads. 
Two  drivers  were  equipped  with  7xl0-in.  double-drum 
engines,  45-hp.  vertical  boilers  and  Vulcan  No.  2  steam 
hammers.  The  other  two  drivers  were  equipped  with 
7xl0-in.  double-drum  engines  with  40-hp.  vertical 
boilers  and  3,600-lb.  drop  hammers.  For  jetting  pur¬ 
poses  a  central  pumping  station  was  erected,  consisting 
of  two  12-10-12-in.  duplex  pumps,  150  ft.  line  pre.s8ure, 
capacity  300  gal.  per  minute  each.  Each,  pump  was 
equipped  with  a  35-hp.  vertical  boiler  and  a  spare  boiler 
of  35  hp.  was  also  erected  for  emergencies.  Fig.  4 
shows  the  routing  of  the  pile  drivers.  Whitney 
Brothers  of  Duluth,  Minnesota,  were  the  subcontractors 
on  the  piledriving. 

The  contract  for  the  warehouse  at  Toronto  was  signed 
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April  28,  1926.  The  roof  was  poured  Oct.  17,  1926,  and  sand.  The  water  was  also  heated  and  the  concrete  when 
the  completed  building?  turned  over  to  the  owners  for  it  was  deposited  was  at  a  temperature  of  above  75  dep. 
occupancy  f^eb.  1,  1927.  This  warehouse  was  an  eight-  Calcium  chloride  was  used  in  the  water  in  a  proportion 
story  concrete  building,  with  a  total  floor  area  of  of  2  lb.  by  weight  of  calcium  chloride  to  each  bag  of 
935,000  .sq.ft,  of  which  201,000  sq.ft,  is  cold  storage,  cement. 

The  contract  al.so  includes  a  power  house,  a  75-ton  ice  As  soon  as  several  bays  of  concrete  were  placed  and 
plant,  a  .small  transfer  .shed,  concrete  driveways,  track  not  more  than  one  hour  after  it  was  placed,  a  canvas 
construction,  and  equipment  required  for  a  complete  covering  was  laid  over  the  concrete,  supported  by  4x6-in. 
warehou.se.  Moores  &  Dunford  were  architects  and  timbers  20  ft.  long  resting  on  the  column  bars.  On  top 
engineers  on  this  warehou.se.  of  these  4x6’s,  3x4’s  23  ft.  long  were  placed  about  3  ft. 

Montreal  Warehouse — The  yardage  of  concrete  in  the  on  centers,  and  a  canvas  spread  over  these  3x4’s  so  that 
warehou.se  proper  at  Montreal  was  29,000  cu.yd.  and  in  the  conci*ete  was  completely  closed  in  at  an  elevation 
the  total  contract  30,500  cu.yd.  The  layout  of  plant  of  about  18  in.  above  the  floor  surface.  Four  wooden 
was  determined  by  the  fact  that  half  of  the  building  sleeves  were  placed  in  the  concrete  slab  located  half 
had  to  be  completed  by  June  1,  1927,  and  there  was  way  between  each  column  through  which  the  warm  air 


kk;  onk  of  thk  warehouses,  indicati.vg  type  of  construction 


only  one  place  to  erect  the  plant  to  build  this.  It  was 
necessary  to  remove  this  plant  before  the  building  could 
be  operated,  so  that  the  second  plant  had  to  be  located 
in  a  different  location,  which  w'ould  have  been  a  better 
position  for  both  plants  if  there  had  been  time  to  com¬ 
plete  the  roof  of  the  power  house  so  that  it  could  be 
used  for  a  driveway. 

The  fir.st  of  the  two  plants  consisted  of  a  1-cu.yd. 
mixer  supplied  with  separate  materials  in  bins  above 
the  mixer,  with  a  capacity  of  140  cu.yd.  of  stone  and 
65  cu.yd.  of  .sand.  These  materials  w'ere  delivered  to 
the  bins  by  trucks  operating  on  a  wooden  ramp  with  a 
grade  of  16  per  cent.  The  cement  was  delivered  by 
truck  and  the  small  quantity  neces.sary  was  stored  under 
the  ramp,  near  the  mixer.  One  concrete  tower  w-as  u.sed 
140  ft.  high.  Fig.  5  shows  the  layout. 

The  second  concrete  plant  was  built  after  the  power 
house  was  closed  in  and  was  located  in  the  power  house, 
the  roof  of  the  power  hou.se,  which  was  designed  as  a 
driveway,  being  used  for  delivery  by  trucks,  dumping 
sand  and  .stone  in  two  bins  built  over  the  mixer  and  in 
the  power  hou.se  area,  which  had  a  capacity  of  140  cu.yd. 
of  .stone  and  65  cu.  yd.  of  sand.  The  mixer  was  a 
1-cu.yd.  mixer,  and  the  tower  was  w'ood  140  ft.  high. 

The  steel  and  forms  were  hoi.sted  by  means  of  four 
skip  hoi.sts  and  one  panel  hoist. 

The  schedule  required  that  the  second  floor  be  poured 
by  Dec.  1  and  the  roof  by  Feb.  20.  The  minimum  tem¬ 
perature  in  Montreal  during  the  months  of  January  and 
February  is  below  10  deg.  about  half  the  time.  An 
80-hp.  boiler  was  located  near  the  concrete  plant  and 
pipe  coils  were  laid  in  the  bins  to  heat  the  stone  and 


from  the  story  below  kept  this  concrete  up  to  a  tem¬ 
perature  of  72  deg.  for  a  period  of  48  hours.  The  heat 
on  the  floor  below  was  produced  by  three  salamanders 
in  each  bay  burning  coke. 

After  the  concrete  had  been  heated  36  hours  it  was 
necessary  to  start  erecting  column  forms  and  the  canvas 
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factory  when  the  material  can  be  bouRht  at  the  ripht 
price  in  trucks.  The  chutinj?  system  of  distributintf 
concrete  is  more  expensive  and  more  danjrerous  and  the 
source  of  more  delays  than  buRjryinjr.  Placing  concrete 
by  buggies  is  less  expensive  than  chuting  when  the  dis¬ 
tance  from  the  tower  is  not  more  than  HOO  ft.  and  when 
laborers  can  be  .secured  plentifully  at  70c.  per  hour  or  less. 

Concrete  can  be  poured  in  flat  slab  jobs  when  the 
temperature  is  not  lower  than  10  deg.  without  danger 
and  with  a  loss  of  speed  of  only  two  days  per  floor  with 
one  set  of  forms,  provided  calcium  chloride,  canvas,  and 
heat  are  used  intelligently. 

The  progress  of  a  concrete  job  in  cold  weather  is 
limited,  not  by  the  danger  of  freezing  the  concrete,  but 
by  the  fact  that  efficiency  and  speed  cannot  be  obtained 
from  the  carpenters  working  on  the  forms  when  the 
temperature  is  below  plus  10  deg. 


protection  was  removed  and  about  12  in.  of  wheat  straw 
was  spread  over  the  floor  slab.  The  contractor 
made  an  arbitrary  rule  that  all  concrete  must  be  kept 
heated  for  a  period  of  three  weeks  to  a  temperature  of 
about  50  deg.  To  do  this  it  was  found  necessary  to  en¬ 
close  the  walls  of  three  floors  with  canvas  and  keep  one 
.salamander  going  in  each  two  bays  for  three  weeks. 

With  the  above  precautions  it  was  found  possible  to 
pour  a  floor  in  area  24,000  sq.ft,  every  8  to  11  days,  de¬ 
pending  on  the  severity  of  the  weather.  A  rule  was 
made  that  concreting  should  not  be  started  any  morning 
when  the  temperature  was  below  +  10  deg. 

By  various  tests  made  at  the  job,  it  was  found  that 
calcium  chloride  with  warm  material  would  prevent 
freezing  for  a  period  of  one  hour  when  the  thermometer 
was  10  deg.  One  hour  was  sufficient  for  the  concrete  to 
be  deposited  and  covered  up.  From  these  tests  it  was 
decided  that  if  the  thermometer  was  below  10  deg.  the 


Fire  Resistance  of  Hollow  Tile 

‘HE  Bureau  of  Standards  has  completed  its  fire  te.sts 
of  hollow  load-bearing  wall  tile.  Some  of  the  results 
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and  cement  plaster  with  lime  substitutions  of  50  per 
il  must  be  heated  more  than  possible  with  the  cent  or  less  by  volume,  will  stay  in  place  throughout  fire 
vailable.  exposures  up  to  the  fusion  point  of  the  plaster, 

he  cold  storage  section,  which  was  split  column  Number  of  Cells — In  the  few  cases  where  the  shells 
iction,  the  walls  were  carried  up  with  the  floor  were  loosened  the  damage  did  not  extend  beyond  the 
rhese  walls  eliminated  the  necessity  of  canvas  on  web  adjacent  to  the  shell  so  that  with  a  larger  number 
es  of  the  building  and  the  concrete  in  the  walls  of  cells  there  w'as  a  greater  residual  wall  strength  after 
Ives  was  protected  by  manure  stuffed  betw’een  fire  exposure,  damage  being  confined  to  the  exposed 
■m  sheeting  and  roofers  nailed  on  the  outside  of  surface  of  the  wall. 

ms,  so  that  a  protection  of  about  8  in.  of  manure  Change  of  Design — Double  side  shell  tile  was  devel- 
1  the  whole  area  of  these  wall  forms.  This  pro-  oped,  the  outer  shell  being  as  thin  as  possible,  the  inner 
was  permanent  and  hoisted  up  with  the  forms.  one  serving  to  carry  the  load.  Tests  showed  that  the 
contract  for  the  Montreal  warehouse  was  signed  fire  damage  resulted  in  merely  loosening  the  outer  .shell. 
16,  1926,  and  the  foundations  were  completed  Repairs  could  then  be  made  by  removing  loosened  shells 
,  1926.  One-half  of  this  warehouse  will  be  turned  and  replastering. 

I  the  owner  May  15,  1927,  and  the  balance  July  1,  Load  Carrying  Ability — The  ability  of  tile  walls  to 
This  contract  is  for  a  ten-story  warehouse  having  carry  load  under  fire  expasure  is  governed  by  the  kind 
area  of  576,000  sq.ft,  of  which  141,000  sq.ft,  is  of  clay  used  for  the  tile  and  the  design  of  the  units. 
:orage.  There  are  also  included  a  power  house.  Deflection — The  deflection  of  walls  unrestrained  at  the 

lonstruction,  drivew’ays,  and  equipment  for  a  com-  top  or  vertical  edges  was  away  from  the  fire,  being 
i^arehouse  job.  Moores  &  Dunford  are  the  archi-  about  5  in.  maximum  at  the  top  of  an  8-in.  wall  and 
nd  engineers  on  this  warehouse.  .1  in.  at  the  top  of  12-in.  walls.  In  cooling,  all  of  the 

rlusions — The  results  obtained  on  these  three  test  walls  returned  to  within  2  in.  of  their  original 
suses  have  convinced  the  contractor  that  a  1-cu.yd.  position.  The  deflection  of  restrained  or  loaded  walls 
with  a  tower  bucket  sufficiently  large  to  hold  a  was  toward  the  fire,  being  a  maximum  at  the  center  of 
ird  of  wet  concrete  without  spilling  is  the  correct  the  wall.  For  8-in.  walls  the  movement  at  this  point 
ant,  and  that  one  plant  of  this  size  is  large  enough  during  the  fire  varied  from  i  to  2  in.  and  in  cooling  they 
ch  a  job,  but  that  when  speed  is  necessary  a  sec-  returned  to  within  less  than  J  in.  from  the  original 
ant  of  the  same  size  is  warranted  to  help  out.  undeflected  position.  The  amount  of  deflection  decreased 
ramp  method  of  loading  bins  is  the  most  ^tis-  with  increased  wall  thickness. 
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weir  it  is  possible  to  dynamite  out  enough  mats  to  re¬ 
lease  such  part  of  the  flow  as  is  not  needed  to  keep  the 
river  surface  up  to  the  desired  level. 

A  permanent  sill  in  the  river  at  this  point  on  which 
collapsible  gates  could  be  annually  placed  would  be 
problematical  and  costly  because  in  addition  to  the  oppo¬ 
sition  of  Yuma  irrigationists  to  any  such  construction, 
there  is  also  the  difficulty  that  during  high  floods  the 
river  scours  to  a  depth  of  40  to  60  ft,  below  its  normal 
bottom.  There  is  no  solid  foundation  even  at  that  depth 
nor  assurance  that  considerably  deeper  scouring  might 
not  occur.  Hence  there  is  the  prospect  that  the  brush 
dams  will  continue  to  be  replaced  annually  to  maintain 
suitable  diversion  levels  during  the  low  flood  season. 


Brush  Dam  Built  Annually  on  the 
Colorado  Below  Yuma 

River  Level  Raised  Temporarily  by  Wedge-Shaped 
Brush  Bundles,  Easily  Built  and  Quickly 
Removed  by  Dynamite 

At  the  intake  of  the  canal  system  for  the  Imperial 
L  Irrigation  District  in  California,  the  surface  of 
the  Colorado  River  fluctuates  from  season  to  season  over 
a  range  of  22  ft.  For  many  years  it  has  been  the  cus¬ 
tom,  as  the  low  water  period  approaches,  to  decrease 
this  range  of  surface  level  to  about  14  ft.  by  building 
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a  temporary  weir  across  the  river  1,000  ft.  downstream.  With  this  in  view  a  permanent  cableway  across  the  river 
thus  insuring  a  continuous  flow  into  the  main  canal  for  handling  the  mats  has  been  installed, 
during  the  low  water  .season.  The  dam  is  purposely  The  river  is  about  950  ft.  wide  where  the  weir  is  put 
made  of  a  light  temporary  character  so  it  can  be  de-  in  and  the  cableway  spans  the  stream  at  this  point.  Fig. 
stroyed  by  dynamite  on  the  approach  of  flood  waters  1,  passing  over  towers  on  opposite  sides  of  the  river 
that  would  damage  the  Yuma  district  if  the  river  were  about  1,100  ft,  apart.  A  row  of  pile  dolphins  about  100 
obstructed  at  this  point  in  time  of  flood.  In  fact,  the  ft.  apart  has  been  driven  in  the  river,  120  to  150  ft. 
Imperial  District  annually  posts  a  $500,000  bond  to  upstream  from  the  cableway,  to  serve  as  temporary 
guarantee  the  .safety  of  Yuma  irrigationists  from  inun¬ 
dation  due  to  this  river  obstruction. 

At  first  these  temporary  weirs  were  made  of  pile 
trestle  and  rock  fill  at  a  cost  of  $100,000  to  $125,000  per 
annum  for  construction;  the  complete  destruction  of 
such  barriers  was  also  rather  expensive.  In  1918,  in¬ 
stead  of  the  usual  construction,  a  new  plan  was  tried 
for  making  a  weir  of  more  temporary  character.  This 
was  accomplished  by  building  up  a  barrier  of  mats,  as 
they  are  known  locally,  which  consist  of  wedge-shaped 
bundles  of  arrow  wood.  The  scheme  has  been  improved 
from  year  to  year  as  new  methods  have  been  devised 
and  now  the  annual  cost  of  the  weir  is  only  about  $20,- 
000  to  $25,000  and  the  destruction  cost  is  very  much 
lower  than  formerly. 

Warning  of  impending  rises  is  given,  of  course,  by 
telephone  from  gage  stations  farther  up  the  river  and 
because  of  the  detached  unit  feature  of  the  brush  mat 


FICf.  2— TYPICAL  BRUSH  MATS  READY  FOR  DBLIVERT 
TO  CABLEWAY 
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the  anchorages  for  the  mats  while  they  are  being  settled  in  mats  are  picked  up  by  a  locomotive  crane  and  delivered 

place  and  bedded  down  with  silt.  to  the  cableway  on  the  bank  of  the  river.  The  process 

ich  The  arrow  wood  used  to  build  the  mats  grows  in  pro-  of  getting  the  mats  into  the  river  has  been  so  simplified 

be  fusion  along  the  levee  railroad  as  a  straight  weed-like  that  the  entire  row  constituting  the  weir  can  be  placed, 

po-  stalk.  The  brush  is  made  into  small  bundles  as  it  is  cut  in  a  few  hours  by  a  crew  of  ten  men.  As  picked  up  by 

on,  and  is  brought  in  on  the  railroad  to  a  storage  yard  near  the  traveler  on  the  cableway  there  are  3  lines  to  each 

the  one  end  of  the  cableway  where  the  bundles  are  built  up  mat;  the  line  by  which  it  is  lifted;  a  li-in.  anchor  line 


to  tie  the  mat  to  the  dolphin,  and  a  i-in.  pull  line  that 
trips  a  release  to  drop  the  mat  into  the  river  at  the 
desired  point. 

The  end  of  the  anchor  line  is  looped  so  it  can  be 
passed  over  one  of  the  pile  dolphins  when  the  mat  is  in 
position  and  this  loop  is  thrust  to  the  bottom  of  the 
.stream  before  the  mat  is  accurately  located  and  the  trip 
line  pulled.  The  anchor  cable  being  fastened  on  the 
inclined  surface  well  toward  the  thin  edge  of  the  mat, 
the  resultant  of  current  and  gravity  forces  that  to  act 
when  the  release  is  tripped,  carries  it  quickly  to  the 
bottom. 

After  all  the  mats  are  in  place,  with  brush  bundles  to 
choke  up  any  spaces  between  adjacent  mats,  there  is  a 
considerable  deposition  of  silt  up.stream  from  the  dam 
due  to  the  backing-up  of  the  silt-laden  water.s.  This  is 
sometimes  supplemented  by  the  di.scharge  of  a  dredge 
pipe  from  the  nearby  main  canal  and  the  result  of  a 
practically  watertight  brush  and  earth-fill  dam  has  been 
accomplished. 

For  the  foregoing  data  and  illustrations  Engineering 
News-Record  is  indebted  to  engineers  of  the  Imperial 
Valley  Irrigation  District  and  to  S.  L.  Rothery,  consult¬ 
ing  engineer,  Los  Angeles. 


FIG.  3— CABLKWAY  BEIAYKRINO  ONE  OP  THE 
MATS  TO  THE  RlVtHt 

into  mats  25  to  30  ft.  long,  14  ft.  wide  and  14  ft.  thick 
at  the  thick  end.  They  contain  about  80  cu.yd.  of  brush 
and  weigh  about  7  tons  each  when  ready  to  be  placed 
in  the  river.  The  construction  of  the  mats  is  indicated 
in  Fig.  4.  The  bottom  frame  is  put  down  first,  brush 
bundles  are  placed  on  it  in  layers  laid  in  opposite  direc¬ 
tions,  and  when  built  up  to  the  desired  .shape  and  height 
the  top  frame  is  put  on,  tied  down  at  the  thin  edge  and 
then  the  brush  is  compres.sed  by  chain  blocks,  attached 
at  the  thick  end  of  the  wedge,  that  pull  the  two  frames 
toward  each  other. 

The  mats  are  built  up  at  odd  times  during  the  year 
when  the  men  can  be  employed  on  this  work  to  good 
advantage.  When  the  annual  flood  period  has  passed 
and  the  flow  has  dropped  to  about  20,000  acre-ft.  the 


Concrete-Arch  Highway  Bridge  to  Be 
Tested  to  Destruction 

A'J  EXTENSIVE  series  of  load  tests  is  to  be  carried 
^  out  on  a  large  concrete  arch  highway  bridge  in 
North  Carolina  during  the  coming  summer  and  fall. 
About  the  end  of  the  current  year  the  bridge,  crossing 
the  Yadkin  River  near  Swift  Island,  will  be  permanently 
submerged  by  the  backwater  of  a  power  dam.  The 
bridge  is  quite  new,  having  been  built  only  six  years 
ago.  Since  the  submergence  will  render  it  valuele.ss, 
the  state  highway  department  and  the  U.  S.  Bureau  of 
Public  Roads  have  decided  to  utilize  it  as  a  test  object, 
if  possible  carrying  the  tests  to  destruction.  The  tests 
will  be  planned  with  a  view  to  giving  better  knowledge 
I  concerning  the  structural  behavior  of  reinforced-con- 
i  Crete  arches  and  girders. 

The  bridge  comprises  three  open-spandrel  arch  spans 
of  146  ft.  3  in.  clear,  and  a  number  of  approach  girders 
of  40-ft.  clear  span.  The  arch  spans  consist  each  of 
two  ribs  4  ft.  wide,  4  ft.  6  in.  thick  at  .springing  and 
2  ft.  6  in.  at  the  crown.  The  roadway  slab  and  fascia 
girder  are  independent  of  columns  and  floorbeams,  being 
supported  on  them  by  means  of  steel  bearing  plates, 
which  permit  expansion;  the  slab  is  aLso  cut  at  the 
piers,  the  crown  and  the  quarter  points  by  transverse 
expansion  joints.  The  piers  are  relatively  low  and 
rigid,  and  rest  on  hard  rock  foundations  practically  at 
river  bottom. 

Plans  for  the  test  work  have  not  been  fully  developed, 
but  it  is  believed  that  they  will  include  measurements  of 
impact  under  heavy  vehicle  traffic,  measurements  of  the 
elastic  and  inelastic  deformation  of  the  structure  under 
FIG.  4— DETAILS  AND  DIMENSIONS  OF  THE  BRUSH  MATS  load,  and  a  failure  test. 
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Five  Missouri  River  Highway  Bridges  in  South  Dakota 


State  Builds  Five  Bridges  in  Three  Years — Provision  for  Railroad — Piers  Sunk  by  Dredging  and 
Compressed  Air — H-Beam  Reinforcement — Pin  and  Riveted  Truss  Spans 


By  J.  E.  Kirkham 

nridpe  KnKln«'<‘r  for  South  Pakota,  I’irrre,  South  Dakota 


Five  state  highway  bridges  built  across  the  Mis-  impossible  to  pull  the  piles.  One  contractor  tried  to  pull 
souri  River  in  three  years  is  the  record  of  South  an  H-beam  which  had  been  driven  only  about  4  ft.  and 
Dakota,  a  state  which  is  but  partially  developed  was  out  of  line,  but  two  50-ton  jacks  acting  under  full 
and  has  a  population  of  only  685,000.  The  river  flows  pressure  failed  to  even  start  the  pile, 
south  across  the  middle  of  the  state,  and  until  two  years  Substructure  for  Wheeler  Bridge — The  foundations 
ago  there  were  no  highway  bridges  in  this  distance  of  and  substructure  design  of  the  bridge  at  Wheeler,  Fig. 
210  miles.  Such  a  bridge  w’as  considered  a  big  under-  1,  are  typical  of  all  the  bridges,  except  as  to  certain 
taking,  likely  to  cost  $1,000,000  and  more.  In  1921,  the 
state  legislature  passed  a  bill  levying  a  tax  of  0.1  mill 
on  all  taxable  property  to  provide  for  building  bridges. 

In  1923,  the  fund  thus  created  was  large  enough  to 
interest  localities  along  the  river  and  five  localities  de¬ 
manded  that  they  be  given  the  proposed  bridge. 

The  Fi  ve  Bridges — Analysis  showed  that  five  bridges 
were  really  required,  as  one  bridge  would  do  more  harm 
than  good  in  developing  the  state  as  a  whole.  Prelimi¬ 
nary  plans  and  estimates  prepared  by  the  writer  showed 
that  by  rigid  economy  and  taking  advantage  of  local 
conditions  at  each  site  the  five  bridges  could  be  built 
for  a  little  less  than  $2,000,000.  This  expense  the  state 
could  well  att'ord  as  a  development  proposition. 

In  1923,  therefore,  a  bill  was  passed  authorizing  the 
construction  of  bridges  at  Wheeler  (in  the  Rosebud 
country),  Pierre,  Chamberlain,  Mobridge  and  Forest 
City.  These  locations  have  an  approximately  equal  spac¬ 
ing  and  each  is  on  a  main  trunk  highway.  An  amend¬ 
ment  to  the  bill  permitted  counties  and  municipalities 
interested  in  any  bridge  to  advance  58  per  cent  of  its 
cost,  to  be  repaid  by  the  state  when  sufficient  money  had 
accumulated  in  the  bridge  fund.  The  remaining  42  per 
cent  could  be  supplied  from  federal-aid  funds.  As  a 
result,  the  Mobridge,  Chamberlain  and  Forest  City 
bridges  were  built  by  using  federal  aid,  while  the 
Wheeler  and  Pierre  bridges  were  built  by  the  use  of 
the  state  fund  only. 

The  Mobridge  bridge  was  opened  to  traffic  Nov.  12, 

1924;  the  Wheeler  bridge.  Sept.  1,  1925;  the  Chamber- 
lain  bridge.  Sept.  22.  1925,  and  the  Pierre  bridge,  June 
26,  1926.  The  F'orest  City  bridge  is  expected  to  be 
opened  in  May,  a  part  of  the  concrete  floor  and  the  paint¬ 
ing  of  the  steel  having  been  stopi>ed  by  cold  weather. 

The  bridge  was  practically  finished  by  December,  1926. 

Thus  the  entire  program  was  completed  in  three  years  at 
a  total  cost  of  about  $1,900,000.  The  Wheeler  Bridge, 

Fig.  2,  is  in  general  typical  of  these  five  bridges. 

Foundation  Conditions — For  practically  its  entire 
course  across  South  Dakota,  the  Missouri  River  runs 
over  a  stratum  of  shale  rock  from  800  to  1,300  ft. 
thick,  generally  known  as  Pierre  shale,  although  it 
varies  in  composition  from  ^hale  at  Mobridge  to  prac¬ 
tically  a  chalk  rock  at  Chamberlain  and  Wheeler.  It 
scours  very  slowly,  perhaps  h  in.  in  a  year,  and  is  of 
sufficient  hardness  to  support  from  40  to  over  100  tons 
per  square  foot  before  yielding.  It  can  be  excavated 
easily,  especially  by  the  use  of  steam  and  pneumatic 
hammers.  Steel  piling  can  be  driven  to  a  depth  of  5  or 
G  ft.  without  shattering  the  rock,  and  it  is  practically 
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details  noted  later.  At  this  crossing  the  shale  rock  is 
bare  for  half  the  distance  and  is  made  slippery  by  the 
water  and  sand  passing  over  it.  Wood  piling  with 
ordinary  metal  points  will  not  penetrate  sufficiently  to 
be  stable,  and  in  order  to  prevent  possible  scouring  it 
is  desirable  that  the  rock  should  not  be  disturbed  more 
than  necessary  in  putting  down  the  foundation.  To 
meet  these  conditions,  the  writer  selected  the  type  of 
pier  shown  in  Fig.  1. 

The  two  12-ft.  cylinders  were  set  in  place,  and  where 
there  was  no  overlying  sand  and  gravel  they  were  held 
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temporarily  with  an  H-beam  pile  driven  a  short  dis¬ 
tance  into  the  shale.  Then  a  circle  of  sheetpilint?  was 
driven  around  each  cylinder  about  3  ft.  from  the  cyl¬ 
inder,  with  a  penetration  of  12  to  18  in.,  a  puddle  wall 
beinjr  placed  between  the  cylinder  and  the  pilinjf.  The 
water  was  then  pumped  out  of  the  cylinder  and  the 
shale  was  excavated  6  to  8  ft.  by  the  use  of  jack-ham¬ 
mers  and  picks;  holes  were  dujr  for  the  steel  pilint^, 
which  was  then  placed  and  concreted  in. 

After  the  cylinders  had  been  filled  with  concrete  up 


that  level.  The  forms  were  then  placed  for  the  block, 
the  remainder  of  the  reinforcing  steel  was  placed  and 
the  concrete  in  the  block  was  poured.  It  should  be 
noted  that  in  handlin)?  the  work  in  this  manner  the 
minimum  amount  of  pumping  is  required,  which  is  quite 
an  item  of  cost. 

Pier  Design — The  pier,  as  a  whole,  is  considered  as  a 
rijrid  frame  fixed  at  the  bottom  into  the  rwk.  This 
undoubtedly  is  true  so  lonjf  as  the  stre.ss  on  the  bottom 
of  the  footings  is  not  reversed  by  cross-bending  and 


to  the  level  of  the  bottom  of  the  concrete  block  which 
connects  them  above  water,  the  sheetpiling  of  the  down¬ 
stream  half  of  the  upstream  circle  and  the  upstream 
half  of  the  downstream  circle  was  pulled  and  then  driven 
along  the  sides  of  the  pier,  forming  one  large  cofferdam 
with  semicircular  ends.  This  cofferdam  was  filled  with 
sand  and  earth  up  to  the  level  of  the  bottom  of  the  con¬ 
crete  block  and  the  water  w'as  then  pumped  down  to 


surely  fixed  if  the  piling  be  considered.  Although  the 
lateral  resistance  from  the  shale  rock  offers  sufficient 
resistance  to  fix  the  cylinders,  this  resistance  was  not 
considered  in  designing  these  piers.  However,  there  is 
no  question  but  that  it  exists,  as  the  contractor  was 
caught  with  just  one  cylinder  concreted  on  pier  2  when 
the  ice  went  out.  This  one  cylinder  took  the  entire 
heavy  flow  of  the  ice,  acting  as  a  post.  The  H-beams 
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Fia.  3— PIN-CONNECTED  256-FT.  TRUSS  SPAN:  WHEELER  BRIDOB 


FIG.  2— MISSOURI  RIVER  HIGHWAY  BRIDGE  AT  WHEELER,  SOUTH  DAKOTA 
This  bridKe  Is  typical  of  five  built  by  the  state.  At  Wheeler,  six  spans  of  256  ft.  ;  at  Pierre,  six  of  336  ft.  and  30(i  ft.  ;  at 
ChamlaTlain,  four  of  336  ft.;  at  .Mobridite,  five  of  256  ft.;  at  Forest  City,  four  of  266  ft.  and  iwo  ».f  3»0  ft. 
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the  river  to  the  trusses  without  overstressing  any 
part  of  the  piers,  if  the  anchorage  in  the  rock  and  all 
other  factors  of  safety  are  taken  into  account. 

It  may  be  noted  that  the  piers  for  the  Wheeler 
bridge  were  designed  to  take  railroad  loading  in  case 
the  state  should  desire  at  some  future  time  to  replace 
the  highway  bridge  with  a  combination  highway  and 
railway  bridge.  At  all  the  other  bridges  the  piers 
were  designed  for  highway  load  only. 

Superstructure  of  Wheeler  Bridge — This  bridge  has 
projecting  above  the  cylinder  were  bent  over  and  ham-  six  256-ft.  pin-connected  through-truss  spans,  with  con- 
mered  against  each  other,  yet  the  footing  (to  the  sur-  crete  floor,  22-ft.  roadway,  and  two  64-ft.  through  plate- 
prise  of  the  writer)  was  not  injured  in  the  least.  So  girder  approach  spans,  with  similar  floor.  The  stress 
no  doubt  the  post  action  of  these  12-ft.  columns  is  very 
much  a  factor  of  safety.  As  to  the  u.se  of  I-beams  for 
reinforcing  throughout  those  piers,  the  writer’s  idea 
was  to  obtain  stitTness  as  well  as  strength. 

It  will  be  seen  that  a  vertical  blunt  nose  as  an  ice¬ 
breaker  is  used  for  the  upstream  face  of  the  pier.  This 
form  was  adopted  as  the  result  of  careful  study  of  ice 
conditions  and  ice  action,  which  study  will  be  discussed 
in  a  sejiarate  article.  The  piers  of  the  Wheeler  bridge 
will  cut  through  ice  20  ft.  thick  and  will  at  the  same 
time  resist  a  cyclone  of  100  m.p.h.  coming  down  the 
river  and  acting  simultaneously  with  this  ice,  without 
considering  the  anchorage  on  the  upstream  footing. 

The  writer  never  took  the  trouble  to  compute  the  ulti¬ 
mate  resistance  of  the  piers  due  to  some  ridiculous 
pressure,  but  ice  could  be  piled  up  from  the  bottom  of 
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piles  were  driven  5  to  6  ft.  w’ithout  shattering  the  rock, 
as  this  is  pure  tou^h  Pierre  shale.  The  cylinders  are 
set  8  ft.  into  the  rock,  the  lower  4i  ft.  beinj?  belled  out 
to  a  diameter  of  15  ft. 

The  superstructure  consists  of  five  256-ft.  riveted 
through-truss  spans  and  three  64-ft.  through  plate- 
girder  spans,  all  with  floors  as  in  the  Wheeler  bridge. 
The  riveted  truss  design  is  shown  in  Fig.  4.  The  entire 
bridge,  including  foundations,  was  built  by  the  Minne¬ 
apolis  Bridge  Co.  in  about  ten  months,  at  a  cost  of  $328,- 
000.  Steel  was  fabricated  by  the  American  Bridge  Co. 

Chamberlain  Bridge — At  this  crossing  the  rock  was 
more  of  a  chalk  rock  than  shale,  but  it  was  quite  hard 
and  firm.  As  shown  by  Fig.  6,  this  rock  was  overlaid 
by  15  to  30  ft.  of  cemented  gravel,  which  was  so  firm 
as  to  require  picks  in  excavating.  The  piers  were  sunk 
by  the  use  of  compressed  air,  the  two  cylinders  in  each 
pier  being  sunk  simultaneously.  They  are  set  18  in. 
into  the  rock. 

Four  336-ft.  riveted  through  truss  spans,  with  floor 
as  in  the  Wheeler  bridge,  form  the  main  superstructure, 


which  acts  as  a  felloe-guard  and  joist.  The  railing  is 
connected  directly  to  the  outside  (concrete)  joist,  and 
the  intermediate  (steel)  joists  are  supported  directly 
upon  steel  shims  resting  upon  the  floorbeams  to  pre¬ 
vent  concentration  on  outer  edge  of  floorbeam  flange. 
A  i-in.  bituminous  coating  as  a  wearing  surface  was 
.specified,  as  the  writer  considered  this  thin  coating, 
which  is  easy  to  repair,  preferable  to  a  thicker  pave¬ 
ment  which  would  necessitate  importing  expert  pave¬ 
ment  workers  when  repairs  were  needed.  It  appears 
that  this  thin  coating  of  bituminous  composition  and 
granite  chips  is  going  to  be  satisfactory.  Its  first  cost 
is  low  and  the  maintenance  cost  also  is  likely  to  be  low. 
The  Kansas  City  Bridge  Co.  had  the  general  contract 
for  the  Wheeler  bridge  at  $370,000.  The  steelwork 
was  fabricated  by  the  American  Bridge  Co. 

Mohridge  Bridge — At  Mobridge  the  crossing  is  quite 
similar  to  that  at  Wheeler.  The  piers  with  11-ft.  cyl¬ 
inders  were  intended  only  for  a  highway  structure,  but 
the  same  ice  and  wind  loads  were  considered  as  in  the 
case  of  the  Wheeler  bridge.  Here  the  steel  anchor  piles 
were  driven  into  the  shale  instead  of  digging  holes  and 
concreting  them  as  at  the  Wheeler  bridge.  Steel  H-beam 


.sheet  for  the  truss  spans  is  shown  in  Fig.  3,  with  the 
loading  and  weights.  The  live-load  of  80  lb.  per  square 
foot  is  equivalent  to  two  lines  of  15-ton  engines  or 
motor' trucks  spaced  35  ft.  Dead-load  was  assumed  as 
1,300  lb.  per  foot  of  span  for  the  steelwork  and  2,000  lb. 
for  the  floor.  The  weight  of  one  span  complete  is  about 
341.700  lb. 

Details  of  the  floor  and  handrail  connections  are 
given  in  Fig.  5.  The  outside  joist  is  a  concrete  beam 


FIG.  7— MISSOURI  RIVER  BRIDGE  AT  CHAMBERLAIN,  SOUTH  DAKOTA 
Four  rlvoted  truss  spans  of  336  ft. 


as  shown  by  Fig.  7.  The  west  approach  consists  of  a 
64-ft.  through  plate-girder  span  and  305  ft.  of  rein- 
forced-concrete  viaduct.  The  east  approach  has  only  a 
64-ft.  through  plate-girder  span.  This  bridge  was 
fabricated  and  built  throughout  by  the  Missouri  Valley 
Bridge  &  Iron  Works,  Leavenworth,  Kan.,  at  a  cost  of 
$377,000.  The  concrete  viaduct  approach  was  added 
after  the  bridge  proper  was  practically  completed  and 
cost  about  $33,000. 

Pierre  Bridge — At  the  Pierre  crossing,  which  has  six 
spans,  there  is  an  upper  stratum  of  cemented  sand  and 
gravel,  varying  from  heavy  gravel  and  boulders  to  black 
coarse  sand.  It  is  evident  from  the  fossils  found  that 
there  will  be  no  trouble  from  scour.  The  underlying 
rock  is  Pierre  shale.  The  two  cylinders  in  each  pier 
were  sunk  simultaneously  and  by  the  use  of  compressed 
air.  They  are  set  8  ft.  deep  in  the  rock,  and  at  the 
base  a  cross-shaped  trench  was  cut,  each  arm  project¬ 
ing  2  ft.  beyond  the  cylinder  and  having  five  12-in. 
I-beams  embedded  in  concrete  to  serve  as  anchorage. 
The  Missouri  Valley  Bridge  &  Iron  Works  built  the 
five  channel  piers  5n  two  months  and  28  days,"  which 
the  writer  considers  a  record. 


/  H  ' 
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The  superstructure  consists  of  six  throuph-truss 
riveted  spans,  four  of  300-ft.  and  two  of  336-ft..  all 
with  the  concrete  floor  already  described.  Eacn  ap¬ 
proach  consists  of  a  90-ft.  concrete  viaduct.  The  steel 
superstructure  was  fabricated  and  erected  by  the  Lake- 
'•ide  Bridtre  &  Steel  Co.,  North  Milwaukee,  Wis.  This 
bridjre  is  2,072  ft.  lontf  and  the  average  depth  of  the 
channel  piers  is  about  56  ft.  below  mean  low  water. 
The  completed  structure  cost  about  $440,000. 

Forest  City  Bridge — The  river  bed  profile  here  is 
similar  to  that  at  the  Wheeler  and  Mobridge  crossings 
and  the  substructure  is  similar.  The  superstructure 
consists  of  four  256-ft.  riveted  spans  (which  are  the 
same  as  tho.se  of  the  Mobridge  bridge),  and  two  300-ft. 
spans,  the  .same  as  those  for  the  Pierre  bridge.  Each 
approach  consists  of  a  64-ft.  plate  girder  span.  The 
contract  was  awarded  to  the  St.  Louis  Structural  Steel 
Co.,  St.  Louis,  Mo.,  at  about  $329,000.  This  company 
fabricated  the  metal  work  and  delivered  it  to  the  near¬ 
est  railroad  point,  but  sublet  all  of  the  construction  to 
R.  L.  Caster  &  Co.,  Little  Rock,  Arkansas. 

Design  Miscellanies — In  the  Wheeler  bridge,  pin- 
connected  trusses  were  used  with  the  idea  of  cheapening 
the  cost  of  taking  them  down  in  case  the  state,  at  some 
future  time,  should  decide  to  replace  the  superstructure 
with  a  combination  railroad  and  highway  super¬ 
structure.  At  Mobridge  and  Forest  City,  the  same 
lengths  of  span  were  used  as  at  Wheeler  but  the  spans 
were  riveted  trusses.  It  has  been  interesting  to  observe 
the  action  of  these  two  types  of  spans.  Opinions  differ. 
Some  claim  that  riveted  spans  are  more  rigid  than  pin- 
connected  spans.  The  writer  has  been  unable  to  ob¬ 
serve  any  difference  in  rigidity  of  the  two  types  of 
spans. 

Open-hearth  steel  is  used  throughout,  with  the  ex¬ 
ception  of  rivet  steel  for  the  rivets.  Wind  load  was 
taken  as  300  lb.  per  foot  on  the  bottom  chord  and  150  lb. 
on  the  top  chord.  End  bearings  in  all  the  bridges  con¬ 
sist  of  5i-in.  pins  through  the  webs  of  the  end  posts 
and  ca.st  steel  shoes.  At  the  expansion  end.  Fig.  4, 
the  shoe  has  a  cast  steel  rocker  plate  of  5-in.  radius 
seated  on  a  base  plate. 


Chicago  Plans  Industrial  Museum 

Following  an  inspection  of  foreign  industrial  museums 
the  Chicago  South  Park  Commissioners  are  planning  an 
industrial  museum  to  be  established  in  Jackson  Park. 
Its  nucleus  will  be  the  Fine  Arts  Building,  erected  for 
the  Columbian  Exhibition  of  1893,  which  has  a  floor 
space  of  305,925  sq.ft.  For  the  restoration  of  this 
building  a  bond  issue  of  $5,000,000  has  been  approved, 
while  $3,000,000  has  been  offered  by  Julius  Rosenwald 
to  assist  in  establishing  the  industrial  museum.  The 
bond  issue  provides  for  a  great  convention  hall,  indus¬ 
trial  museum,  school  of  industrial  arts,  museum  of  archi¬ 
tecture  and  sculpture,  women’s  memorial  hall,  and  ath¬ 
letic,  art  and  social  centers.  In  a  recent  address  before 
the  Chicago  Association  of  Commerce,  E.  J.  Kelly,  presi¬ 
dent  of  the  South  Park  Commissioners,  stated  that  be¬ 
fore  taking  action  as  to  plans  for  the  building  it  is  pro¬ 
posed  to  consult  with  civic  organizations  and  others 
interested.  Then  official  steps  will  be  taken  as  to  the 
design  of  the  buildings  to  be  erected,  the  order  of  erec¬ 
tion,  and  the  distribution  of  space. 


Letters  to  the  Editor 

A  Forum  for  Ditcuttion  of  View  of  Engineera 
and  Contractor* 


Canadian  Housing  and  Land  Development 
Planning  for  Economy 

Sir — I  inclose  a  monograph  on  “Housing  in  Relation  to 
Land  Development”  which  I  prepared  for  the  Social  Serv¬ 
ice  Council  of  Canada.  I  think  a  perusal  will  show  that  it 
has  a  great  deal  to  do  with  problems  of  municipal  develop¬ 
ment  with  which  engineers  are  vitally  concerned,  and  I  am 
constantly  trying  to  show  that  engineers  have  a  mission  to 
perform  in  planning  for  settlement  of  population,  both 
urban -and  rural. 

On  pp.  24  and  25  wilLbe  found  some  figures  showing  the 
cost  of  high-class  residential  districts  in  the  Vancouver  area 
in  the  province  of  British  Columbia  in  the  periods  both 
before  and  after  the  War.  As  they  were  planned  for  a 
specific  purpose,  speculation  is  largely  eliminated.  On  the 
other  hand,  with  the  ordinary  type  of  city  development 
occupied  by  working  people,  the  assessed  value  of  the  land 
when  annexed  to  the  city,  without  any  improvements,  was 
more  than  that  of  high-class  residential  land  with  all  im¬ 
provements,  and  at  the  present  time  is  twice  the  value, 
according  to  municipal  assessment.  Why  cannot  engineers 
plan  for  sites  for  working  people  as  well  as  for  the 
wealthy?  A.  G.  Dalzell. 

Toronto,  Ont., 

April  20,  1927. 

[One  reason  why  engineers  do  not  plan  sites  for  working 
people,  or  do  not  plan  more  of  them,  is  because  they  are 
seldom  given  a  chance  to  do  so.  As  Mr.  Dalzell  emphasizes 
in  his  interesting  monograph,  building  sites  are  not  planned 
for  use  but  for  sale.  He  cites  fact  and  opinion  indicating 
uneconomical  land  development  throughout  Canada,  largely 
because  hundreds  of  acres  are  subdivided  long  before  they 
are  needed  for  residences  and  for  years  only  scatteringly 
built  upon.  This  results  in  high  costs  for  streets,  water, 
sewer,  lights  and  other  services  or  going  without  some  or 
all  of  these.  In  many  cases,  the  lots  are  far  too  small  for 
decent  and  healthful  houses,  due  to  greed  and  to  a  real 
estate  maxim  that  the  lots  should  be  of  a  size  ultimately 
suited  to  business  purposes.  Poor  housing  conditions  in 
rural  as  well  as  urban  areas,  and  slums  of  a  sort  in  new 
Canadian  cities  with  all  outdoors  to  build  on  are  described. 
Stress  is  laid  on  the  fact  that  housing  costs  are  way 
above  the  means  of  the  wage  earners  generally.  The  mono¬ 
graph  contains  little  by  way  of  proposed  remedies  beyond 
more  and  better  city  and  rural  planning  which  would 
undoubtedly  be  of  great  assistance.  The  monograph  may 
be  obtained  (26c.)  from  the  Social  Service  Council  of 
Canada,  Metropolitan  Building,  Toronto  2,  Ontario. — 
Editor.] 


Curbing  the  Speaker 

Sir — Time  limits  can  be  enforced  in  conventions,  even  by 
the  “stop  and  go”  signal  system  described  in  your  editorial 
“Time  Limits  for  Speakers,”  March  31,  1927,  p.  512.  I 
have  seen  it  done  but  not  by  hard-boiled  chairmen.  The 
colored  light  on  the  speaker’s  or  reader’s  desk  is  right.  The 
chairman,  with  the  consent  of  the  convention,  makes  the 
rule  as  to  time  allowed  but  the  lights  are  controlled  by  a 
timekeeper  who  is  not  known  and  not  visible. 

The  warning  light  flashes  and  the  chairman  has  nothing 
to  do  with  it  but  may  call  attention  to  it.  The  red  light 
is  a  signal  for  applause  by  the  audience  or  a  motion  from 
the  floor  that  the  speaker  be  granted  so  many  minutes 
more  time. 

The  timekeeper  again  flashes  the  lights  at  the  end  of  the 
time  extended,  if  any,  and  the  agony  is  over.  - 

Davenport,  Iowa,  C.  R.  Henderson, 

April  2,  1927.  Davenport  Water  Co. 


News  of  the  Week 


Current  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Mississippi  Flood  Crest  Passing  Vicksburg 

West  Bank  Bearins  Brunt  of  Flood — Arkansas  and  Louisiana 
Inundated — Official  Break  Made  Below  New  Orleans 


expected  to  pass  below  flood  stage 
by  May  14.  At  Helena,  about 
130  mi.  above  lower  end  of  dis¬ 
tricts,  there  has  been  a  drop  of 
2.7  ft.,  and  at  that  point  it  is 
expected  to  pass  below  flood  stage 
by  May  20.  When  the  flood  has 
passed  below  the  so-called  ‘flood 
stage’  at  the  several  stations 
mentioned,  areas  overflowed  from 
crevasses  or  back  waters  will  be 
practically  unwatered.  None  of 
the  crevas.ses  in  the  districts  oc¬ 
curred  in  levees  that  had  been 
completed  to  standard  Mis.sissippi 
River  Commission  section  and  all 
of  them  except  Dorena  crevas.se 
broke  through  into  territory  al¬ 
ready  overflowed  by  back  water 
flowing  around  end  of  levee  sys¬ 
tem,  the  Laconia  and  Walnut  Bend 
crevasses  being  within  8  miles 
and  Knowlton  crevasse  within 
15  mi.  of  ends  of  their  respective 
systems. 

“The  upper  St.  Francis  levee 
district,  87  mi.  in  length,  had  no 
breaks  in  upper  63  mi.  of  the 
system.  The  Reelfoot  levee  dis¬ 
trict,  21  mi.  in  length,  had  no 
breaks  whatever.  The  lower  St. 
Francis  levee  district,  218  mi.  in 
length,  had  no  breaks  in  the 
upper  207  mi.  The  White  River 
levee  district,  67  mi.  in  length,  had 
no  breaks  in  upper  62  mi.  The 
upper  Yazoo  levee  district,  100  mi. 
in  length,  had  no  breaks  whatso¬ 
ever.” 

From  Major  J.  C.  H.  Lee,  Corps 
of  Engineers,  at  Vicksburg; 

“The  U.  S.  gage  at  Vicksburg 
at  1  p.m..  May  3,  read  58.6  ft. 
The  previous  highest  stage  re¬ 
corded  was  54.8  in  1922.  The 
established  provisional  grade  line 
to  which  all  levees  in  vicinity  of 
Vicksburg  have  been  built  is  58  ft. 
The  water  was  0.6  above  the  es¬ 
tablished  gfrade  of  the  levees.  At 
1:30  p.m.  today  the  levee  broke 
at  Cabin  Teele,  La.  (Milliken 
Bend),  fifteen  mi.  above  Vicksburg, 
caused  by  low  levee  on  uncom¬ 
pleted  levee  contract  which  had 
been  topped  with  sacks  6  ft.  high 
and  with  4i  ft.  of  water  against 
.sack  topping.  The  levee  and 
topping  failed  bodily  by  sliding 
or  overturning.  This  crevasse 
will  completely  overflow  Madison 
and  Tensas  parishes  in  Louisiana. 
The  river  will  be  lowered  at 
Vicksburg  2  or  3  ft.  in  the  next 
two  days.  Pressure  will  be  re¬ 
lieved  on  all  other  levees  Vicks¬ 
burg  to  mouth  of  Red  River. 
Below  mouth  of  Red  River  water 
will  all  return  to  either  the 
Mississippi  or  Atchalalaya,  caus¬ 
ing  even  higher  flood  heights  than 
originally  anticipated.” 

From  Maj.  W.  H.  Holcombe,  Corps 
of  Engineers,  at  New  Orleans: 


The  great  flood  in  the  Mississippi  is  passing  down  the  river  at  stages 
about  as  predicted.  There  have  been  several  breaks  on  the  west  bank 
levees  which  have  added  to  the  inundation  of  the  Arkansas  and  Louisiana 
basins.  No  break  has  occurred  on  the  east  bank  levees  since  the  major 
break  at  Stopps  Landing  on  April  21.  Continually  increasing  areas  of 
the  valleys  of  the  Tensas,  Ouachita  and  Red  Rivers  have  been  inundated 
as  the  flood  water  from  the  upper  breaks  moves  south.  The  entire  west 
levee  system  is  backed  by  flood  water  from  the  high  ground  at  Helena 

-  ,  : - rri -  to  the  mouth  of  the  Red  River.  On 

Welding  Society  Discusses  Apr.  29  the  major  levee  on  the  east 
Developments  of  Art  New  Orleans  was  officially 

^  breached,  as  described  in  the  accom- 

Research  Activities  and  Production  )  panying  article  by  Mr.  McWhorter,  and 
Progress  High  Points  at  the  situation  around  New  Orleans  is 

N.  Y.  Sessions  explained  in  his  article. 

.  ,  .  .  .  .  ,  j  j  The  accompanying  map  gives  the 

A  number  of  technKal  and  descrip-  j^nown  inundated  areas  in  the  valley 
tive  papers  of  interest  were  presented  jyj  ^  extension  of  the 

last  week  at  the  annual  meeting  of  the  gg,- 

Amenc^  Welding  Society  at  New  p  According  to  reports  from  the 

\ork.  The  principal  technical  proceed-  gi-my  officers  in  charge  of  the  river,  the 
ings  were  grouped  in  the  two  sessions  breaks  in  the  Mississippi  levee 

of  Thursday,  April  28,  the  first  of  ^^ve  been  as  in  the  following  table, 
which  was  deyot^  to  a  review  of  recent  Milliken  Bend,  Glasscock 

research  activities  and  the  second  to  Bougere  have  occurred  since  the 

developments  in  production.  report  of  last  week. 

In  the  review  of  research,  the  most 

generally  interesting  reports  were  MAJOR  BREAKS  IN  MISSISSIPPI 
those  of  R.  R.  Moore,  of  the  Army  Air  LEVEES 

Service,  on  “Fatigue  of  Welds,”  and  be'ow  Cairo 

Ne^ort  News  ^33  Apr.  16 

Shipbuilding  &  Dry  Dock  Co.,  on  weld-  Knowlton  366  Apr.  20 

ing  research  activities  at  that  plant.  Laconia  376  - 

Mr.  Owens  described  a  considerable  Lading  435  Apr.  21 

number  of  separate  questions  that  were  700  Apr  3o 

investigated  in  the  course  of  commer-  Bougere  (2)  710  May  1 

cial  production  work  during  the  year.  Junior  1,000  Apr.  23 

It  was  determined  by  tests  that  galvan- 
ized  sheet  st^l  from  No.  24  to  No  11 

gage  can  be  butt  welded  satisfactorily,  -r-his  should  be  read  in  connection  with 
provided  the  die  points  are  rounded  and  record  given  in  the  renort  in  these 
twice  the  current  and  half  the  pressure  f 

used  for  black  metals  be  applied.  In  filowing  telegrams  have  been 

tests  to  determine  the  influence  of  United  States  Army 

welding  on  paint  between  the  contact  Engineers  in  charge  of  the  three  dis- 
surfaces  It  was  found  that  the  paint  IS  Mississippi  River  Com- 

no  more  extensively  destroyed  by  weld-  tele^am  is  dated 

ing  than  by  riveting.  Iron  oxide  paint  g 

seems  to  be  preferable  to  red  lead  for  "  «»  •  tv  tt  «  /i  ^ 

painting  the  contact  surfaces  because  From  Major  D.  H.  Connolly,  Corps  of 
less  of  the  paint  is  destroyed  and  the  Engineers,  at  Memphis: 
welds  have  fewer  blowholes.  In  an-  glad  to  advise  that  present 

other  series  of  experiments  it  was  de-  flood  has  about  expwded  its  force 
termined  that  a  seam  which  is  being  this  locality.  The  fiKt  and 

welded  progressively  draws  the  contact  second  Mipissippi  River  Conmis- 
surfaces  together,  so  that  it  is  not  districts  extend  from  Cape 

necessary  to  assemble  them  as  tightly  ® 

as  required  for  riveted  joints.  White  River,  Arl^,  a  distance 

Mr.  Moore’s  paper  cited  the  results  o*  about  460  mi.  The  flood  is 
of  an  extended  series  of  fatigue  tests  iweding  very  satisfactorily 

on  l-in.  and  1-in.  tubes  butt  welded  at  throughout  the  district.  At  Cairo, 

mid-length,  some  writh  gas  flame,  some  66  mi.  ^low  the  upper  end  of  dis- 

with  the  metal  arc,  and  some  with  the  trict,  there  has  been  a  fall  of  81  ft., 
atomic-hydrogen  welding  process.  The  ®t  that  PO*nt  the  river  will 

three  processes  gave  roughly  similar  iT®**  tcIow  flood  stage  by  about 
results,  with  endurance  limits  generally  "t  Memphis  alwut  mid- 

ranging  from  13,000  to  22,000  lb.  p>2r  of  the  dis^^,  there  has 

(Continued  on  p.  7451  been  a  fall  of  3.3  ft.  where  it  is 
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MAJOR  LEVEE  BREAKS  AND  FLOODING  ON  LOWER  MISSISSIPPI 
Since  thiH  map  was  made  two  major  breaks  have  occurred  on  west  bank  levees 
at  Milliken  Bend,  15  miles  above  Vicksburg  and  at  Bougere,  about  10  miles 
below  Glasscock. 


“Fourth  Mississippi  River  dis 
trict  extends  from  Warrenton 
about  7  mi.  south  of  Vicksburg 
to  mouth  of  Mississippi.  Condi¬ 
tions  quite  critical  at  several 
places  on  Louisiana  side  from 
north  boundary  of  district  to  and 
below  Vidalia.  Kempe  Bend  re¬ 
ported  very  critical.  Two  cre¬ 
vasses  occurred  Apr.  30  at  Glass¬ 
cock,  28  miles  by  river  below 
Vidalia,  and  two  on  May  1  at 
Bougere,  about  ten  river  miles 
farther  down  stream.  This  cre¬ 
vasse  water  will  raise  back  water 
levels  in  lower  Tensas  district  and 
will  return  to  Mississippi  and 


Atchafalaya  via  old  river.  West 
bank  levees  below  old  river  in 
excellent  condition  and  it  is  hoped 
and  expected  that  they  will  with¬ 
stand  the  flood.  Hill  country  and 
no  levees  on  east  side  Vicksburg 
to  Baton  Rouge.  East  bank  levees 
below  Baton  Rouge  in  excellent 
condition  and  expect  them  to  hold 
up  well  throughout  flood.  Relief 
from  artificial  crevasse  at  Caernar¬ 
von  on  East  bank  14  miles  below 
New  Orleans  already  being  felt. 
This  together  with  Point  A  La 
Hache  spillway  and  crevasse  caused 
by  tankship  ‘Inspector’  on  Apr.  23 
(Continued  on  p.  74SJ 


Breaching  the  Levee  Below 
New  Orleans 

Details  of  the  Caernarvon  Break 
Ordered  by  the  Governor  of  Louis¬ 
iana  to  Relieve  New  Orleans 

By  Roger  B.  McWhorter 

Special  Engineer,  Orleans  Levee  District 
New  Orleans,  La. 

Work  was  begun  April  29  on  the  re¬ 
moval  of  approximately  1,600  ft.  of  the 
main  levee  on  the  east  bank  of  the 
Mississippi  River  at  and  immediately 
below  the  point  where  the  boundary 
line  between  St.  Bernard  and  Plaque¬ 
mines  parishes,  Louisiana,  strikes  the 
river,  to  create  a  crevasse  to  reduce  the 
height  of  the  impending  flood  in  the 
lower  river  and  especially  at  and  for  a 
few  miles  above  New  Orleans.  The 
break  is  22  miles  downstream  from  the 
Carrollton  gage  and  13i  miles  down¬ 
stream  from  the  foot  of  Canal  St.,  New 
Orleans.  It  is  about  4,000  ft.  down¬ 
stream  from  the  site  of  the  Poydras 
crevasse  of  the  flood  of  1922  and  oppo¬ 
site  the  settlement  of  Caernarvon,  by 
which  name  the  crevasse  is  now  known. 

The  levee  at  the  site  of  the  crevasse 
has  a  top  width  of  10  ft.,  with  a  slope 
on  the  river  side  of  3:1  and  on  the  land 
side  of  4:1.  Its  top  is  at  El.  19.6  (mean 
Gulf  level,  as  are  all  elevations  herein 
given).  The  elevation  of  the  ground  on 
the  land  side  is  approximately  5  ft.,  the 
levee  being  about  14  J  ft.  high.  The 
levee  is  360  ft.  from  the  river  and  the 
elevation  of  the  batture  between  the 
river  and  levee  is  9i  ft.  When  work 
was  begun  the  elevation  of  the  river 
surface  at  that  point  was  16i  ft.,  mak¬ 
ing  a  depth  of  about  7i  ft.  on  the 
batture;  the  freeboard  vras  slightly 
more  than  3  ft. 

The  idea  is  to  create  a  crevasse  that 
will  divert  240,000  sec.-ft.,  or  sufficient 
to  effect  a  local  lowering  of  3  ft.  which 
will  result  in  a  lowering  of  the  flood 
gage  along  the  New  Orleans  waterfront 
of  from  2  to  2i  ft.  Material  lowering  is 
also  expected  along  the  levee  above 
the  city,  but  it  is  believed  that  the 
effect  at  Baton  Rouge  will  be  too  slight 
to  be  of  practical  value.  Dynamite  is 
being  used  to  burst  down  the  levee  and 
the  gap  will  be  completed  by  May  3. 

There  was  no  immediate  effect  fol¬ 
lowing  the  first  blasts  nor  was  any  ex¬ 
pected  or  desired.  The  river  has  been 
stationary  at  the  Carrollton  gage  since 
the  work  was  begun,  but  as  all  up¬ 
stream  gages  as  far  as  Vicksburg  show 
rises  it  is  certain  that  the  discharge  at 
Carrollton  is  being  gradually  increased 
without  corresponding  increase  to 
stage.  The  Caernarvon  crevasse  is 
now,  Sunday  forenoon,  about  800  ft. 
wide  and  is  scouring  rapidly.  The  re¬ 
sults  obtained  thus  far  are  exactly  as 
desired.  The  Carrollton  gage  reads 
20.8  and  thorough  prepar*>*'~’i  has  been 
made  in  New  Orleans  to  provide  for 
higher  stages.  Forecasts  of  the  Weather 
Bureau  are  to  the  effect  that  levees 
will  be  overtopped  at  practically  all 
stations  on  the  lower  river  if  the  levees 
hold.  The  forecast  for  Carrollton  is 
for  a  maximum  stage  of  24  ft.  and  it 
is  the  expectation  and  intention  to 
make  the  Caernarvon  crevasse  of  such 
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capacity  as  to  hold  the  Carrollton  gage 
below  22  ft. 

The  batture  in  front  of  the  crevasse 
is  being  progressively  eroded  and  will 
doubtless  be  scoured  down  to  or  below 
the  surface  elevation  of  the  ground 
back  of  the  levee.  No  difficulty  is  ex¬ 
pected  in  making  the  crevasse  take  the 
required  amount  of  water  as  it  can  be 
given  any  required  length.  The  gage 
readings  for  May  1  at  7  a.m.,  just  re¬ 
ceived,  are:  Vicksburg,  57.8,  up  0.6 
ft.;  Baton  Rouge,  45.8,  up  0.4  ft.; 
Plaquemines,  41.1,  up  0.3  ft.;  Donald- 
sonville,  35.9  up  0.2  ft.;  and  Carrollton, 
20.7,  down  0.1  ft.,  showing  results  ex¬ 
pected  and  desired.  The  river  is  rising 
at  the  several  stations  above  Carrollton 
while  a  fall  of  0.1  ft.  is  recorded  at 
Carrollton. 

The  Caernarvon  crevasse  is  being 
opened  pursuant  to  an  order  of  the 
governor  of  Louisiana  under  date  of 
April  26,  following  an  opinion  of  the 
attorney-general  of  Louisiana  sup¬ 
ported  by  the  views  of  several  promi¬ 
nent  lawyers  of  New  Orleans  that  such 
a  course  would  come  within  the  pur¬ 
view  of  the  state’s  police  power.  This 
authority  is  aptly  termed  as  “more  in 
point  than  statutory.”  There  is  no  pre¬ 
cedent  for  such  action  in  the  history 
of  the  Mississippi  River  levees.  The 
governor  had  been  advised  by  the  busi¬ 
ness  interests  and  by  the  leading  engi¬ 
neers  of  New  Orleans  of  the  desira¬ 
bility  of  creating  an  outlet  to  reduce 
river  stages  over  the  crest  of  this  flood. 

Permission  of  the  Mississippi  River 
Commission  was  requested  and  that 
useful  body  not  only  recommended  ap¬ 
proval  to  the  Secretary  of  War  and  the 
Chief  of  Engineers  but  expressed  the 
opinion  that  more  destructive  crevasses 
were  imminent  and  might  be  avoided 
by  the  creation  of  a  crevasse  in  the 
predetermined  location.  The  Secretary’ 
of  War  and  the  Chief  of  Engineers  in¬ 


terposed  no  objection  to  a  temporary 
break  on  the  understanding  that  the 
federal  government  should  in  no  wise 
be  held  responsible  for  damages  in¬ 
curred.  Damages  have  been  assumed 
by  the  state  of  Louisiana  and  the  city 
of  New  Orleans  through  constituted 
authorities  and  the  full  faith  of  the 
state  and  city  is  behind  that  assurance. 

There  were  several  conclusive  rea¬ 
sons  for  lowering  the  crevasse  at 
Caernarvon:  (1),  unimportant  inter¬ 
ruption  to  transportation  (there  is  only 
one  railroad  on  the  east  bank  at  this 
site  and  that  a  relatively  unimportant 
one,  and  there  is  but  one  highway); 
(2),  damages  will  be  far  less  at  this 
site  than  would  have  been  incurred  at 
any  other  site;  (3),  effective  relief  is 
obtainable  by  a  break  at  this  site;  and 
(4),  proximity  to  tidewater.  The  habit¬ 
able  and  agricultural  lands  in  St.  Ber¬ 
nard  Parish  and  that  part  of  Plaque¬ 
mines  Parish  east  of  the  Mississippi 
River  consist  of  a  strip  of  high  ground 
about  3,000  ft.  wide  along  the  river 
bank.  The  balance  of  the  area  consists 
of  sea  marsh,  the  elevation  of  which 


is  from  1  ft.  to  li  ft.  above  mean  Gulf 
level.  The  parishes  are  sparsely  popu¬ 
lated  and  the  principal  industry  aside 
from  truck  gardening  is  muskrat  trap¬ 
ping.  A  large  percentage  of  all  pelts 
furnished  to  the  fur  trade  in  the  United 
States  comes  from  the  marsh  lands  of 
these  two  parishes.  There  is  difference 
of  opinion  as  to  the  effect  that  the 
crevasse  will  have  on  muskrats.  Based 
on  the  experience  of  the  Poydras  crev- 
as.se  the  trapping  business  will  prob¬ 
ably  be  adversely  affected  during  the 
first  year  following  the  crevasse,  but 
greatly  improved  thereafter. 

The  governor’s  proclamation  allowed 
only  three  days  for  the  evacuation  of 
the  parishes  but  it  was  not  necessary 
to  evacuate  the  lower  end  of  Plaque¬ 
mines  Parish  as  that  area  is  protected 
by  levees.  The  evacuation  started  sev¬ 
eral  hours  before  the  proclamation  was 
issued,  based  on  more  or  less  authentic 
rumor.  Some  of  the  official  messages 
had  been  transmitted  by  radio. 

The  execution  of  the  governor’s  order 
was  committed  to  the  chief  of  the  board 
of  state  engineers,  George  C.  Schoen- 


GAGE  HEIGHTS  .\T  MI.SSISSIPPI 

VALLEY 

POINTS 

a  •- 

Ta  * 

Baton 

Shreve- 

St.  Louis 

Memphis 

Vicksburg 

Natches 

Rr>Uge 

Orleans 

port 

.\lexandi 

Flood  Stage . 

30  0 

35  0 

45  0 

17  0 

29.0 

•Provisional 

k 

Levee  Grade 

51,5 

58  0 

57.5 

48  1 

25  2 

1922  . 

34.0 

42.5 

54  8 

55.3 

45  7 

21.3 

Previous  High 

41  4 

46.5 

53.8 

53.5 

43.8 

21.1 

1927 

April  24. 

35  6 

45.9 

54  8 

55.3 

44.8 

20.8 

34. 1 

April  25. 

35.8 

iS  • 

54.5 

55.2 

45.0 

21.0 

35J 

3^6 

Abril  26 

Ml 

45.6 

54.4 

55.0 

45  0 

20  9 

36.0 

38.3 

April  27. 

35.6 

45.4 

54.9 

55.0 

45.0 

20.8 

36.7 

38  7 

April  28 

34.6 

45. 1  >, 

55.7 

55.1 

45  0 

20  8 

37.2 

39  0 

April  29 

33.4 

44.7  «=" 

56.3 

55.5 

45.1 

20  8 

37.4 

39  5 

44.3 

57.2 

56  1 

45  4 

20.8 

37  4 

40  0 

May  1 . 

43.8 

57.9 

56.5 

45.8 

20  7 

36.9 

40  5 

43.2 

58  2 

56  4 

45  7 

20  7 

36.4 

40.1 

May  3 . 

42.7 

58.5 

56  4 

45  4 

20.4 

35  4 

41  3 

*  ProrinonsI  Lever  Grade  adopted  by  the  Miseiaaippi  River  Commiaaion  in  1914  aa  the  required  height 
of  levee  ereet  meaaured  on  the  local  gagee.  Elevation  of  the  gage  aema,  referred  to  mean  Gulf  levett  are  aa 
follows:  Memphi*.  IS4.2I:  Vicksburg.  46.  16;  Natches.  17.09;  Baton  Rouge,  — 0  42;  Donaidsonville,  —1.25 
and  New  Orleans  (Carrollton  gage)  — 0  13. 

For  earlier  gage  heights  see  table  on  p.  703,  Bniinttrinj  Kewt-Record,  Apr.  28,  1927. 
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MISSISSIPPI  RIVER  IN  NEW  ORLEANS  VICINITY 

Above:  Contour  map  ahowing:  the  location  of  the  Poydras  crevasse  of  1922  and  of  the  crevasse  now  beinfc  cut  at  Caernarvon. 
Relow;  Map  of  the  Mississippi  delta  region  showing  relation  of  the  Caernarvon  break  to  the  lower  reaches  of  the  river. 


[A  telegram  from  Mr.  McWhorter 
sent  the  night  of  May  3  reads  as  fol¬ 
lows:  “River  at  Caernarvon  crevasse 


berger,  and  to  the  adjutant-general  of 
Louisiana.  The  entire  national  guard 
of  the  state  had  been  previously  called 
out  because  of  the  flood  emergency  and 
detachments  of  national  guard  and  of 
the  coast  guard  were  detailed  for  duty 
at  the  Caernarvon  crevasse  to  protect 
workers  from  possible  interference. 
However,  no  interfence  took  place. 
There  has  really  been  nothing  of  spec¬ 
tacular  nature  in  this  work.  State¬ 
ments  had  been  given  out  beforehand, 
doubtless  correctly,  that  the  crest  of 
the  flood  would  be  reduced  2  ft.  or  more 
at  New  Orleans,  and  that  the  crevasse 
would  attain  a  discharge  of  nearly 
250,000  sec.-ft.  Disparaging  reports 
that  have  appeared  in  the  daily  press 
can  be  attributed  to  the  fact  that  re¬ 
porters  expected  to  see  immediate  re¬ 
sults  and  were  naturally  disappointed. 
So  far  as  is  known  all  engineers  who 
have  viewed  the  work  think  it  will  be 
successful  in  given  the  results  for 
which  the  break  was  made.  Probably 
SO  per  cent  of  the  discharge  from  the 
Caernarv’on  crevasse  will  go  directly  to 
Breton  Sound,  while  possibly  20  per 
cent  will  And  its  way  into  Lake  Borgrne. 


■ }  Land  sul^ecf  to  overfhifA 
GULF  of  MEXICO  tit 


this  morning  8  o’clock  was  down  total 
n'  0.6  ft.  since  Friday  morning,  Car¬ 
rollton  gage  (New  Orleans)  reads 
J0.4  at  2  p.m.,  down  a  total  of  0.4  ft. 
ince  Friday.  Baton  Rouge  was  up 
to  45.4  this  morning.  That  gage  read 
J5.1  Friday  morning.  Behavior  of 
Baton  Rouge  gage  is  due  to  crevasse 
helow  Vidalia  and  fall  there  is  tem¬ 
porary  only.  Part  of  the  fall  at 
Carrollton  is  attributed  to  sympathy 
with  Baton  Rouge.  Caernarvon  cre- 
vas.se  now  1,500  ft.  wide.  Batture  is 
fcouring  more  slowly  than  expected. 
Discharge  estimated  about  90,000  sec.-ft. 
May  remove  2,500  ft.  of  levee.  This 
levw  was  built  of  ideal  material,  and 
is  one  of  the  best  in  the  state.”] 


Welding  Society  Discusses  D.  C.  Henny  Accepts  Los  Angeles 
Developments  of  Art  Flood  Control  Appointment 

(Continvrd  from  p.  741;  D.  C.  Henny,  consulting  engineers, 

.  ,  .  i  X  1  Portland,  Ore.,  has  accepted  appoint- 

square  inch.  In  comparison  cast  steel  the  third  member  of  the  board 

showed  an  endurance  limit  of  32,000  lb.  consulting  engineers  to  the  Los 
per  square  inch.  Test  pieces  made  Angeles  County  Flood  Control  District, 
from  deposited  weld  metal  gave  higher  Appointment  of  the  other  two  engi- 
endurance  limits  than  the  welded  tubes  j  g  Lippincott  and  J.  W.  Rea- 

The  development  work  earned  out  ^^s  announced  in  Engineeriiu, 

by  the  Westinghouse  Electric  &  Mfg.  Seivs-Record,  March  31,  p.  544. 

Co.  in  structural  steel  welding  dunng 
the  past  year  was  reviewed  by  A.  M. 

Candy,  and  the  work  of  the  Una  Lab-  Will  Extend  Everglades  Drainage 
oratories  by  R.  B.  Fehr.  D.  H.  Deyoe  .  .  . 

sketched  at  some  length  the  develop- 

ment  in  welding  apparatus  of  the  Gen-  A  new  issue  of  $20,000,000  of  bonds 
eral  Electric  Co.,  much  of  it  designed  for  drainage  of  the  Everglades  is 
for  continuous  welding.  He  also  told  authorized  by  an  act  just  passed  by  the 
of  the  development  of  a  copper-tung-  Florida  Legislature.  The  law  provides 
sten  spot-welding  electrode  known  as  for  the  levy  of  an  ad  valorem  tax  on 
“Elkonite,”  and  showed  views  of  the  property  within  the  district,  in  addition 
welded  ties  tried  out  on  the  Delaware  to  an  acreage  tax  as  heretofore  author- 
&  Hudson  R.R.,  made  of  two  lengths  ized.  The  issue  of  the  bonds  and  ad- 
of  old  rail  welded  together  by  base  ministration  of  the  funds  secured 
connectors  at  the  ends  and  by  tie  thereunder  are  placed  in  the  hands  of 
plates  across  the  heads  at  the  rail  seat,  the  board  of  commissioners  of  the 
of  J.  H.  Deppeler  reported  some  of  the  Everglades  Drainage  District.  The 
lesearch  activities  of  the  Metal  &  board  may  issue  bonds  also  for  the  pur- 
including  im-  pose  of  retiring  or  refunding  bonds 
provements  in  thermit  which  make  it  now  outstanding;  the  $20,000,000  issue, 
possible  to  produce  sound  and  high-  however,  is  to  be  additional  to  all  pres¬ 
ent  indebtedness.  The  only  limitation 
on  the  bond  isue  is  that  the  aggregate 
debt  of  the  district,  including  the  ad<li- 
tional  bonds,  may  not  exceed  25  per 
cent  of  the  excess  valuation  of  the  real 
welding  to  production  work.  J.  F.  property  within  the  district. 

Lincoln,  Lincoln  Electric  Co.,  briefly  _ 

outlined  the  advantages  obtained  by  re-  Department  Approves  Plans 

placing  castings  with  welded  steel  ,  .  ■m.T  7  •  j 

parts :  higher  tensile  strength  and  O*  V IckSDUrjif  and  Natchez  Bridges 

modulus  of  elasticity,  lower  cost,  and  the  Natchez  bridge  across 

r.  There  is  also  an  ad-  the  Mississippi  River  were  approved  on 
vantage  in  storage  space  requirements  April  28  by  the  Secretary’  of  War  and 
*  .  .  *■  acting  Chief  of  Engineers.  The 

bridge  proper  is  to  consist  of  one  825- 
ft.  span,  two  620-ft.  spans,  one  350-ft. 
span  and  two  250-ft.  spans.  The  hori¬ 
zontal  clearance  under  the  main  span 
is  800  ft.  The  vertical  clearance  is  116 
ft.  at  low  water  and  60  ft.  at  high 
water.  Construction  must  begin  before 
May  2  and  be  completed  in  three  years. 

Plans  for  a  highway  bridge  to  cross 
the  .Mississippi  River  at  Vicksburg 
were  approved  by  the  Chief  of  Engi¬ 
neers  on  April  23,  with  the  stipulation 
that  a  clearance  height  of  60  ft.  be  pro¬ 
vided  for  the  length  of  1,200  ft.,  and 
that  a  trestle  approach  be  constructed 
on  the  west  bank  to  replace  a  length  of 
embankment.  As  Anally  approved,  the 
,  -  .  ,  .  .  bridge  will  have  a  length  of  5,400  ft. 

welding  and  special  machines  with  3,400  ft.  of  approach  on  the  west 
or.  One  of  these  has  a  maximum  bank.  There  is  to  be  an  800-ft.  span 
ty  of  two  i-in.  plates.  Special  and  three  400-ft.  spans. 


Mississippi  Flood  Crest 
Passing  Vickburg 

^Continued  from  p.  742; 

at  «unior  on  west  bank  expected 
to  keep  river  at  New  Orleans  not 
much  higher  than  flood  of  1922.” 

Conditions  in  the  flood  area 
Arkansas  and  Louisiana  continue  to  be 

disturbing.  The  flood  water  is  rising  Thermit  Corporation, 
in  the  lower  basins  and  successive 
areas.  Rescue  work  is  being  exten-  . 
sively  prosecuted  under  the  direction  of  strength  steel  every  time,  and  corre- 
the  American  Red  Cross  and  United  spending  improvements  in  refractories 
States  Army.  Minor  levees  on  all  of  ®nd  in  operating  technique, 
these  tributary  rivers  and  protective 
levees  around  towns  and  villages  have 
broken  in  many  places,  but  authentic 
reports  are  impossible  to  get. 


A.S.T.M.  Nominates  Officers 

The  following  have  been  nominated 
as  officers  of  the  American  Society  for  greater  safety.  There  is  also  an  ad- 
Testing  Materials:  . 

For  President,  H.  F.  Moore,  professor  by  the  elimination  of  the  patterns  for 
of  engineering  materials.  University  of  castings.  „  _  . 

Illinois,  Urbana,  Ill.;  vice-president,  J-  H.  Deppeler,  Metal  &  Thermit 
T.  D.  Lynch,  manager,  materials  and  Corp.,  showed  pictures  of  ships’  rudders 
process  engineering  department.  West-  >1*  which  the  tail  and  shaft  were 
inghouse  Electric  and  Manufacturing  thermit-welded  together,  and  also  pic 
Co.,  East  Pittsburgh,  Pa.;  executive  tures  of  crankshafts  made  by  building 
committee,  F.  O.  Clements,  director  of  yP  »  thermit  slab  for  the  arms  connect- 
research,  General  Motors  Corporation,  ing  the  different  parts  of  the  shaft. 
Detroit,  Mich.;  W.  H.  Klein,  general  C.  J.  Holslag,  Electric  Arc  Cutting  & 
superintendent,  Dixie  Portland  Cement  Welding  Co.,  Newark,  told  of  some 
Co.,  Richard  City,  Tenn.;  F.  C.  Langen-  thirty  residences  which  have  been  built 
berg,  metallurgist,  Watertown  Arsenal,  in  the  metropolitan  area  of  New  York 
and  metallurgist.  Climax  Molybdenum  City  by  electric  welding.  These  build- 
Co.,  New  York  City,  and  F.  N.  Speller,  insrs  were  put  up  much  as  are  wooden 
metallurgical  engineer.  National  Tube 
Co.,  Pittsburgh,  Pa. 

TTie  thirtieth  annual  meeting  of  the 
society  will  be  held  at  French  Lick, 

Ind.,  June  20-24. 
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Decision  in  Herminghaus  Case 
to  Be  Appealed 

The  deci.sion  of  the  California  Su¬ 
preme  Court  in  the  famous  Herming¬ 
haus  case  (Engineering  News-Record, 
Feb.  3,  1927,  p.  204)  has  been  appealed 
to  the  Supreme  Court  of  the  United 
States,  and  this  tribunal  has  consented 
to  review  the  decision.  The  case  was 
brought  to  restrain  the  Southern  Cali¬ 
fornia  Edison  Co.  from  storing  flood 
waters  in  the  upper  reaches  of  the  San 
Joaquin  River  and  Big  Creek,  one  of  its 
tributaries,  on  the  ground  that  the 
floods  of  the  river  submerged  and  irri¬ 
gated  riparian  lands  owned  by  the 
Herminghaus  estate  and  others.  The 
California  court  decided,  in  agreement 
with  an  earlier  decision,  that  the  ripar¬ 
ian  owners  had  a  vested  interest  in  the 
beneficial  submergence  of  their  lands  by 
floods,  and  in  the  flow  of  water 
through  flood  channels  along  the  stream 
course.  Much  public  discussion  fol¬ 
lowed  the  decision,  and  plans  have  been 
made  to  amend  the  state  constitution 
so  as  to  limit  water  rights  to  such  as 
are  established  by  beneficial  and  reason¬ 
able  use.  _ 

Steel  Substituted  for  Concrete 
for  Wanaque  Aqueduct 

Against  strong  protests  from  its 
chief  engineer  and  consulting  engineer, 
the  North  Jersey  District  Water  Sup¬ 
ply  Commission  on  April  28  voted  to 
use  steel  instead  of  concrete  for  the 
Wanaque  aqueduct.  Concrete,  at  least 
for  the  upper  portion  of  the  aqueduct, 
was  recommended  by  Arthur  H.  Pratt, 
chief  engineer,  and  Morris  Sherrerd, 
consulting  engineer,  in  1924  and 
adopted  by  the  commission.  Subse¬ 
quent  proposals  to  use  steel  instead  of 
concrete  led  to  postponement  of  calling 
for  bids.  In  August  or  September,  1926, 
the  commission  engaged  George  A. 
Johnson,  New  York  City,  to  report  on 
the  subject.  Mr.  Johnson’s  report  was 
submitted  to  the  commission  on  April  4 
but  was  not  acted  upon  until  April  28. 
On  that  date  there  was  before  the  com¬ 
mission  not  only  the  report  of  Mr. 
Johnson,  but  a  rebuttal  by  Messrs. 
Pratt  and  Sherrerd,  a  rejoinder  by  Mr. 
Johnson,  and  a  second  rebuttal  by 
Messrs.  Pratt  and  Sherrerd. 

The  commission  has  refused  to  give 
Engineering  News-Record  a  copy  of 
these  reports,  alleging  that  it  did  not 
wish  to  give  them  out  until  the  size 
and  route  of  the  proposed  conduit  have 
been  decided  on  by  the  commission,  ac¬ 
tion  on  those  points  having  been  post¬ 
poned  to  May  6.  From  what  appears 
to  be  a  very  carefully  made  summary 
of  the  report  published  in  the  Newark 
Ex'ening  Neu^s  directly  after  the  meet¬ 
ing  of  the  commission  on  April  28,  the 
following  statement  of  the  differences 
of  opinion  between  the  regular  engi¬ 
neers  of  the  commission  and  their  spe¬ 
cial  engineer  has  been  prepared. 

Mr.  Johnson  asserts  that  the  twin 
steel  pipe  lines  can  be  built  quicker  and 
will  be  safer  in  operation  because,  in 
case  of  failure,  they  can  be  repaired 
more  quickly  than  can  a  concrete  aque¬ 
duct.  He  claims  that  Messrs.  Pratt  and 
Sherrerd  underestimated  the  cost  of  a 
concrete  aqueiluct  and  also  that  they 
have  overestimated  the  yield  of  the 


Wanaque  drainage  area.  Messrs.  Pratt 
and  Sherrerd  stand  by  their  cost  and 
yield  estimates  and  their  belief  that 
the  concrete  aqueduct  will  be  perfectly 
safe  and  satisfactory.  They  claim  that 
the  two  6-ft.  steel  pipes  proposed  by 
Mr.  Johnson  will  not  carry  the  150 
m.g.d.  of  water  that  the  commission  is 
under  contract  to  deliver  to  the  mu¬ 
nicipalities  that  have  contracted  with' 
the  commission,  and  will  cost  more  than 
the  concrete  aqueduct,  which  Mr.  John¬ 
son  admits  will  carry  150  m.g.d.;  they 
also  claim  that  Mr.  Johnson  used  radi¬ 
cal  coefficients  in  computing  the  carry¬ 
ing  capacity  of  the  twin  conduits. 

The  resolution  adopted  by  the  com¬ 
mission  does  not  specify  sizes,  but 
calls  for  two  steel  pipe  lines  with  a 
capacity  of  150  m.g.d.  from  the  Wana¬ 
que  reservoir  to  the  Great  Notch  tunnel 
(already  built);  two  steel  conduits  of 
105  m.g.d  from  the  easterly  end  of  the 
tunnel  to  Broad  St.,  Bloomfield,  and  a 
single  steel  pipe  line  of  97  m.g.d.  ca¬ 
pacity  thence  to  the  existing  ^lle- 
ville  reservoir. 

Technical  Men  Decry  Salary  and 
Working  Conditions 

At  a  mass  meeting  held  by  the  em¬ 
ployees  of  the  Board  of  Transportation, 
New  York  City,  at  the  Labor  Temple, 
April  28,  under  the  auspices  of  the 
Union  of  Technical  Men,  Local  37, 
plans  were  formulated  whereby  it  is 
hoped  better  salary  and  working  condi¬ 
tions  can  be  secured.  Certain  griev¬ 
ances  were  enunciated  which  will  be 
taken  up  with  the  commissioners  of  the 
Board  of  Transportation  by  a  commit¬ 
tee  representing  the  employees  of  that 
board,  the  Union  of  Technical  Men 
Local  37  and  the  American  Federation 
of  Labor.  The  special  desires  of  the 
technical  men  include  general  increase 
in  salary,  in  accordance  with  a  schedule 
which  they  have  prepared,  and  relief 
from  the  current  situation  wherein  the 
working  day  of  some  of  the  field  men 
has  been  lengthened  an  hour  without 
additional  compensation.  In  this  con¬ 
nection  it  was  pointed  out  that  the 
average  salary  of  men  beginning  with 
$1,560  per  annum  to  and  including 
$5,250  per  annum,  is  $2,402. 

Other  grievances  include  the  fact 
that  “duly  qualified  men  are  being  ap¬ 
pointed  to  positions  at  salaries  less 
than  the  position  calls  for,”  and  that  no 
allowance  is  made  for  sickness.  Sick 
time  is  deducted  from  vacation  time. 

A  resolution  was  passed  unanimously 
condemning  the  Murray  plan  of  re¬ 
classification  and  salary  schedule  for 
technical  workers.  It  was  pointed  out 
at  the  meeting  that  only  14.7  per  cent 
of  the  city’s  technical  workers  (that 
class  receiving  salaries  from  $2,760  to 
$3,360  per  year)  would  receive  an  in¬ 
crease,  and  that  increase  would  amount 
to  about  12  per  cent.  The  rest  of  the 
men  would  receive  no  benefit  and  sal¬ 
aries  in  certain  cases  would  even  be  de¬ 
creased,  the  technical  men  reported. 

The  schedule  of  the  Union  of  Tech¬ 
nical  Men  proposes  the  following 
salaries: 

(1).  For  Engineering  Aid  and  Engi¬ 
neering  Assistant,  a  minimum  of  $2,150 
with  an  automatic  'yearly  increase  of 
$210  up  to  a  maximum  of  $3,000;- 


Abrams  Joins  International 
Cement  Corporation 

Announcement  has  just  been  made 
that  Prof.  Duff  A.  Abrams,  formerly 
in  charge  of  the  research  laboratory  of 
the  Portland  Cement  Association,  with 
headquarters  at  Chicago,  has  been  ap¬ 
pointed  director  of  research  of  the 
International  Cement  Corporation,  342 
Madison  Ave.,  New  York  City. 

Prof.  Abrams  is  a  graduate  of  the 
University  of  Illinois,  Class  of  1905, 
receiving  at  that  time  the  degree  of 
bachelor  of  science  in  civil  engineering. 
In  1909  he  received  the  degree  of  civil 
engineer.  After  some  early  railroad 
and  bridge  work,  he  became  attached 
to  the  Engineering  Experiment  Station 
of  the  University  of  Illinois  in  1905, 
where  his  research  career  began. 

The  resignation  of  Professor  Abrams 
as  research  director  for  the  Portland 
Cement  Association  was  noted  in  Engi¬ 
neering  News-Record,  March  3,  1927, 
p.  372.  _ 

First  Contract  Let  for 
Fort  Lee  Bridge 

The  first  construction  contract  for 
the  3,500-ft.  Fort  Lee  bridge  across  the 
Hudson  River  was  let  by  the  Port  of 
New  York  Authority  on  April  29.  This 
is  the  contract  for  the  two  foundation 
piers  of  the  New  Jersey  tower,  and 
was  awarded  to  Silas  B.  Mason,  low¬ 
est  bidder  (see  Engineering  News- 
Record,  April  14,  p.  627)  at  the  figure 
of  $1,160,200.  Each  of  the  two  piers  is 
to  be  about  90x100  ft.  in  plan,  and  is  to 
be  sunk  to  rock  at  a  depth  of  about  60 
ft.  Mr.  Mason  proposes  to  use  the 
open  cofferdam  method  of  constructing 
the  foundation. 

Approval  has  been  given  by  the 
Board  of  Estimate  and  Apportionment 
of  New  York  City  to  the  location  of  the 
New  York  anchorage  of  the  bridge,  as 
proposed  by  the  Port  of  New  York 
Authority.  The  anchorage  would  be 
placed  in  Fort  Washington  Park,  and 
objection  was  raised  to  this  location 
when  the  application  was  first  submit¬ 
ted  to  the  board.  The  objections 
against  invasion  of  the  park  have  since 
been  withdrawn,  and  the  park  location 
has  now  been  approved.  New  Jersey 
authorities  have  approved  the  plans  for 
the  west  approach. 

(2) .  For  an  Assistant  Engineer, 
Draftsman  or  Surveyor,  a  minimum  of 
$3,001,  with  an  automatic  yearly  in¬ 
crease  of  $250  up  to  $4,000; 

(3) .  For  Engineer,  a  minimum  of 
$4,200.  Qualifications  for  this  grade 
would  be  graduation  from  a  technical 
college  with  5  years  experience,  or  3 
years  attendance  at  a  technical  college 
and  6  years  experience,  or  the  equiv¬ 
alent  training  to  be  determined  by  an 
educational  test. 

Additional  salaries  proposed  for  the 
grade  of  Engineer  would  be  a  minimum 
of  $5,200  for  men  engaged  in  supervis¬ 
ing  work  or  in  charge  of  a  squad;  a 
minimum  of  $6,500  for  5  years  experi¬ 
ence  in  charge  of  a  minor  division  or 
assistant  to  an  intermediate  division: 
and  a  minimum  of  $8,000  for  men  hav¬ 
ing  4  years  experience  in  charge  of  an 
intermediate  division. 
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A.A.E.  Chapter  Graduates 
Evening  Classes 

Completion  of  a  course  of  evening 
classes  in  bridge  design,  in  salesman¬ 
ship,  and  in  public  speaking,  conducted 
under  the  auspices  of  -  the  New  York 
Chapter  of  the  American  Association  of 
fingineers  during  the  past  winter,  was 
celebrated  on  April  20  by  a  certification 
dinner  held  at  the  Fraternities  Club, 
New  York.  Certificates  were  awarded 
to  20  members  of  the  bridge  design 
class,  conducted  by  Dr.  D.  B.  Steinman, 
and  to  22  members  of  the  courses  in 
salesmanship  and  public  speaking,  con¬ 
ducted  by  O.  G.  Van  Campen.  Following 
the  awards  a  stimulating  address  on 
engineering  education  was  delivered  by 
W.  E.  Wickenden  director  of  the  educa¬ 
tional  investigations  conducted  by  the 
Society  for  the  Promotion  of  Engineer¬ 
ing  Education. 


Personal  Notes 


Charles  G.  Massa,  of  the  firm  of 
Tribus  &  Massa,  consulting  engineers. 
New  York  City,  retired  from  active 
participation  in  the  work  of  the  firm 
on  May  1  but  will  retain  a  general  con¬ 
nection  with  and  interest  in  its  activi¬ 
ties.  Mr.  Massa  will  devote  himself 
to  personal  matters  and  travel.  The 
firm  name  will  be  continued,  and  to 
its  present  municipal  and  utility  activi¬ 
ties  will  be  added  a  real  estate  de¬ 
velopment  under  a  branch  title  of 
L.  H.  Tribus  &  Co.,  Inc. 

C.  Otho  Bennett  has  severed  con¬ 
nection  as  resident  engineer  with  E.  M. 
Ratliff  Co.,  Fayetteville,  Ark.,  and  has 
entered  the  office  of  Harrington,  How¬ 
ard  &  Ash,  Kansas  City,  as  draftsman 
on  steel  and  reinforced-concrete  bridges 
and  buildings. 

Dabney  H.  Maury,  of  the  firm  of 
Maury  and  Gordon,  consulting  engi¬ 
neers,  Chicago,  Ill.,  has  retired  from 
active  practice  and  after  an  extensive 
trip  abroad  will  reside  in  or  near 
Washington,  D.  C.  While  he  will  not 
maintain  an  office  he  will  be  available 
for  consultation  by  those  whom  may 
desire  his  professional  services.  Mr. 
Maury  has  had  a  long  and  very  success¬ 
ful  career  in  water-supply  engineering 
in  this  and  other  countries  and  is  well 
known  for  his  contributions  to  pub¬ 
lished  material  in  the  water-supply 
field.  Mr.  Gordon  will  continue  the 
practice  of  the  firm,  under  title,  F.  G. 
Gordon,  consulting  engineer,  Monad- 
nock  Building,  Chicag^o,  Ill. 

Dudley  P.  Babcock  and  Henry  G. 
Babcock  have  opened  offices  in  New 
York  City  as  consulting  engineers 
under  the  name  of  Babcock  Brothers. 
Dudley  Babcock  is  a  graduate  of 
Columbia  University  in  civil  engineer¬ 
ing,  class  of  1907.  From  1909  to  1919 
he  was  with  the  New  York  State  High¬ 
way  Department  on  Surveys  and  de¬ 
signs  for  the  Storm  King  Highway. 
In  1919  he  entered  the  employ  of  the 
Bronx  Parkway  Commission  and  since 
that  time  has  given  his  attention  chiefly 
to  bridge  desigpi  work.  Henry  Babcock 
also  is  a  gn^aduate  of  Columbia  Univer¬ 
sity  in  the  class  of  1908.  His  early 
experience  included  hydro  -  electric 


power  plant  construction  and  two  years 
on  subway  construction  in  New  York. 
During  the  war  he  served  with  the 
Eleventh  Engineers  in  France  special¬ 
izing  in  the  reinforcing  of  railway 
structures.  From  1919  to  1924  he 
served  as  an  assistant  engineer  on  the 
Vehicular  Tunnel  work  at  New  York 
and  since  1924  with  the  .Westchester 
Park  Commission  on  bridg^e  design  and 
inspection.  The  firm  will  specialize  in 
the  design  of  statically  indeterminate 
structures  using  the  Beggs  deformeter 
method. 

William  H.  Connell,  Harrisburg, 
Pa.,  has  resigned  as  engineering  execu¬ 
tive  of  the  Pennsylvania  State  High¬ 
way  Department.  He  was  appointed 
engineering  executive  in  1923  and  in 
1926  when  the  secretary  of  the  depart¬ 
ment,  P.  D.  Wright,  resigned,  Mr.  Con¬ 
nell  also  became  acting  secretary.  In 
1912  Mr.  Connell  was  appointed  chief 
engineer  of  the  Bureau  of  Highways 
at  Philadelphia,  Pa.,  and  served  there 
until  1917,  then  for  two  years  was  engi¬ 
neering  executive  for  Day  &  Zimmer- 
mann  and  the  ensuing  years  until  1923 
was  special  staff  engineer  of  the  Phila¬ 
delphia  Rapid  Transit  organization. 

Samuel  Eckels,  Pittsburgh,  Pa.,  has 
been  made  deputy  secretary  of  the 
Pennsylvania  State  Highway.  Depart¬ 
ment;  this  is  the  new  title  of  the^ 
position  from  which  W.  H.  Connell  has 
just  resigned,  the  position  formerly 
being  engineering  executive  under  the 
department  secretary,  James  L.  Stuart. 
Mr.  Eckels  up  to  this  appointment, 
effective  May  1,  had  been  assistant 
director  in  the  department  of  public 
works  of  Allegheny  County,  Pennsyl¬ 
vania.  Before  entering  the  county 
work,  Mr.  Eckels  had  for  a  number  of 
years  been  in  municipal  engineering  in 
the  city  of  Pittsburgh. 

Edward  Estes,  who  was  equipment 
engineer  of  the  Texas  Highway  De¬ 
partment  under  the  recent  administra¬ 
tion,  has  been  appointed  assistant  in¬ 
dustrial  commissioner  of  the  St.  Louis 
&  Southwestern  Railway  Co.  with  head¬ 
quarters  at  St.  Louis.  Mr.  Estes  had 
previously  been  in  the  service  of  that 
road. 

O.  William  Freeman  has  terminated 
his  connection  in  the  maintenance-of- 
way  department  of  the  Pennsylvania 

R. R.  and  accepted  a  position  with  the 

S.  S.  Kresge  Co.  of  Detroit,  Mich.,  as 
construction  superintendent. 

H.  P.  Fuller,  assistant  engineer, 
Canadian  National  Rys.,  at  Kamsack, 
Saskatchewan,  has  been  transferred  to 
the  Pas,  Manitoba,  where  he  will  be 
employed  on  construction  of  the  Hud¬ 
son  Bay  Ry. 

Narcisse  J.  A.  Vermette,  has  been 
appointed  city  manager  for  Shawinigan 
Falls,  Quebec.  Mr.  Vermette  is  a  grad¬ 
uate  of  Laval  University,  and  was  for 
some  years  with  Ouimet  and  Lesage, 
consulting  engineers,  Montreal.  Later 
he  was  on  the  enpneering  staff  of  the 
city  of  Montreal. 

R.  C.  Rutter  has  been  engaged  by 
Harris  County,  Texas,  as  construction 
engineer  on  the  highway  improvements 
to  be  made  in  the  county  under  a  re¬ 
cent  large  bond  issue.  Mr.  Rutter  was 
recently  resident  engineer. on  the  Lake 
Pleasant  or  “Prog -Tanks”  dam  on  the 


Agua  Fria  River  in  Arizona,  and  be¬ 
fore  that  had  charge,  for  the  Salt  River 
Valley  Water  Users  Association,  of  the 
construction  road  into  and  of  the  laying 
out  of  the  Horse  Mesa  dam  and  gunit- 
ing  of  the  canal  lining.  Other  work 
was  done  for  Ford,  Bacon  &  Davis  on 
the  Remmel  dam  on  the  Ouachita  River 
in  Arkansas  and  for  the  firm  of  John 
R.  Fordyce,  Engineer,  Inc.,  of  Little 
Rock  and  Hot  Springs,  Ark. 

Ezra  B.  Whitman,  Baltimore,  Md., 
has  been  reappointed  a  member  of  the 
Maryland  Public  Service  Commission. 
Mr.  Whitman  formerly  was  chairman 
of  the  commission  but  for  the  last  few 
years  has  served  a.s  a  commissioner. 

Henry  Johnson,  Jr.,  who  was  an 
office  engineer  for  Dwight  P.  Robinson 
&  Co.,  Inc.,  at  Pittsburgh,  has  been 
made  senior  assistant  engineer  of  con¬ 
struction  in  the  Bureau  of  Bridges  and 
Structures  of  the  city  of  Pittsburgh,  Pa. 


Engineering  Societies 


Calendar 


Annual  Meetings 


NATIONAL.  CONFERENCE  ON  CITY 
PUANNING,  New  York  City: 
Annual  Meeting,  WaHhington,  D. 

C. ,  May  9-11,  1927. 

NATIONAL.  FIRE  PROTECTION 
ASSOCIATION,  Boston,  Maas. ; 
Annual  Meeting,  Chicago,  III., 
May  9-12,  1927. 

SOCIETY  OF  INOFSTRIAT.  ENGI¬ 
NEERS,  Chicago,  111.  ;  Annual 
Meeting,  Chicago,  111.,  May '24-27, 
1927. 

CONFERENCE  OF  STATE  SANI¬ 
TARY  ENGINEERS,  Wa.shington. 

D.  C. ;  Annual  Meeting,  Chicago, 
111.,  June  4-6,  1927. 

AMERICAN  ASSOCIATION  OF  EN¬ 
GINEERS,  Chicago,  Ill.  ;  Annual 
Convention,  Tulsa,  Okla.,  Juno 
6-8,  1927. 

AMERICAN  INSTITUTE  OF  QUAN¬ 
TITY  SURVEYORS,  Chicago,  III. ; 
Annual  Meeting,  Washington,  D.  C., 
June  6-8,  1927. 

AMERICAN  WATER  WORKS  ASSO¬ 
CIATION,  New  York  City  :  Annual 
Meeting,  Chicago,  III.,  June  6  to 
11,  1927. 

AMERICAN  SOCIETY  FOR  TESTING 
MATERIALS,  Philadelphia,  Pa. ; 
Annual  Meeting,  French  Lick,  Ind., 
June  20-24,  1927. 

SOCIETY  FOR  THE  PROMOTION 
OP  ENGINEERING  EDUCATION, 
New  York  City ;  Annual  Meeting, 
Orono,  Maine,  June  27-30,  1927. 


The  Minnesota  Section  of  the  Ameri¬ 
can  Water  Works  Association  will  hold 
its  annual  meeting  at  the  Armory, 
Minneapolis,  June  15.  Ronald  M.  Finch, 
126  S.  Ninth  St,  Minneapolis,  is  secre¬ 
tary. 

The  Engineers’  Society  of  Northern 
Minnesota  al  its  meeting  April  23  at 
Hibbing,  Minn.,  was  addressed  by  G.  H. 
Herrold,  city  planning  engineer,  St. 
Paul,  Minn.,  on  the  subject  of  “City 
Planning  and  Zoning.” 

The  New  York  Section  of  the  Ameri¬ 
can  Welding  SiKiety  wiU  on  May  17 
have  a  paper  on/’llie  Welding  of  the 
Mokelumne  Pipe  Line”  by  Prof.  L.  T. 
Jones  and  I^of.  W.  S.  Weeks,  of  the. 

"  University  of  California. 


Argentina,  Colombia,  Italy,  Panama, 
India,  Philippine  Islands,  and  Japanese 
Empire. 

Novo  Engine  Co.,  Lansing,  Mich., 
announces  the  appointment  of  the  Con¬ 
struction  Equipment  Co.,  Columbia, 
S.  C.,  as  a  distributor. 


Construction  Equipment  and  Materials 

A  Section  Devoted  to  What  the  Manufacturer  it  Doing 
for  the  Engineer  and  Contractor 


Exhibitors  Applying!:  for  Space  at 
Waterworks  Convention 

The  following  list  of  firms  has  so  far 
applied  for  exhibit  space  at  the  conven¬ 
tion  of  the  American  Water  Works 
Association  to  be  held  at  the  Hotel 
Sherman,  Chicago,  June  6-11. 

Ntitional  Water  Main  Cleanina  Co. 

17.  S.  Cast  Iron  PijM?  and  Fdrv.- Co. 

K.  I).  W<K>d  &  Co. 

The  beadlte  Co. 

(lainon  Meter  Co. 

1.. aMotte  Chemical  Products  Co. 

A.  P.  Smith  Mffr.  Co. 

Kederai  Meter  Corp. 

Centrai  Foundry  Co. 

Mueiier  Co. 

Simplex  Valve  &  Meter  Co. 

AV.  P.  Tayior  Co. 

Kast  Jersey  Pipe  Co. 

A.  I).  C(M)k.  Inc. 

The  Kennedy  Valve  MfR.  Co. 

W.  &  U  K.  Ourley. 

Sullivan  Machinery  Co. 

Wallace  &  Tiernan  Co.,  Inc. 

National  Tube  Company. 

ChicBRo  HridRe  &  Iron  Work.s. 
MichiRan  Valve  &  Foundry  Co. 

The  Pitometer  Co. 

Rosa  Valve  MfR.  Co.,  Inc. 

De  I.,aval  Steam  Turbine  Co. 

R.  W.  Cramer  &  Co.,  Inc. 

1., ead  I.ined  Iron  Pipe  Co. 

VoRt  Brothers  MfR.  Co. 

Layne  &  Bowier  MfR.  Co. 

Builders  Iron  Foundry  Co. 

National  Meter  Co. 

Rens.selaer  Valve  Co. 

BadRer  Meter  MfR.  Co. 

Traverse  City  Iron  Works. 

American  Weil  Works. 

Ludlow  Valve  MfR.  Co. 

Birch  ManufacturinR  Co. 

Barber-Greene  Co. 

McWane  Cast  Iron  Pipe  Co. 

Wateroua  Fire  KnRine  Works. 

Kddy  Valve  Co. 

Hays  ManufacturinR  Co 
Hersey  ManufacturinR  Co 
PittsburRh-IAes  Moines  St"*  I  Co. 

Lock  Joint  Pipe  Co. 

Joseph  I>ixon  Crucible  Co. 

PittsburRh  TestinR  I>ab<iratory. 
Automatic  Cone  Valve  Co. 

H  W.  Clark  Co. 

WorthinRton  Pump  &  Machinery  Corp. 
Kdward  K.  Johnson,  Inc. 

American  Cast  Iron  Pipe  Co. 
Hydraulic  development  Co. 

The  Fred  W.  Hanks  Co. 

Ohio  Varnish  Co. 

William  H.  Carter. 

Neptune  Meter  Co. 

Thomson  Meter  Corp. 

Geo.  H.  Snell. 

Iowa  Valve  Co. 

Joseph  G.  Pollard  Co.,  Inc. 

F.dson  ManufacturinR  Corp. 

BurrouRhs  AddinR  Machine  Co. 

I’nited  States  Silica  Co. 

F.  B.  I.,eopold  Co.,  Inc. 

PittsburRh  Kquitable  Meter  Co. 
Penstock  Construction  Co. 

Petroleum  Iron  Works  Co. 
International  Filter  Co. 

Union  Water  Meter  Co. 

Buffalo  Meter  Co. 


American  Water  Works  Association 
regarding  the  convention.  Letters  are 
al.so  being  prepared  for  mailing  to  all 
state  health  officers  in  the  United 
States. 


New  Developments 


Business  Notes 


either  an 

eight-wheel  rubber-tired  truck  or  a 
William  Goodman  vice-president,  high  speed  crawler  has  been  developed 
Worthingrton  Pump  &  Machinery  Cor-  by  the  United  States  Wheel  Track 
poration.  New  York,  died  Apr.  21  after, ;  Layer  Corp.  in  co-operation  wjfh  the 
an  operation  in  a  New  York  hospital,  j  Universal  Crane  Co.,  Cleveland,  which 
Mr.  Goodman  was  in  charge  of  the  latter  coffUTany  has  ?B5Fge  o'f  tl¥e  dis- 
manufacturing  end  of  the  Worthing- ^-tribution  of. the  product.  Each  of  the 
ton  company’s  business.  Under  his  di*'.  -  -six  rear  wheels,  four  large  and  two 
rection  some  of  the  most  important  d^  .  small,  carry-  an  equal  part  of  the  load, 
velopments  in  the  company’s  equipment  On  a  truck-mounted  crane  it  i* 
were  made.  estimated  that  90  per  cent  of  the  load 

_  is  over  the  raw  axle,  so  that  each  wheel 

Equitable  Meter  &  Mfg.  Co.,.^ts-  ^  ^  ^ ^ 

burgh.  Pa.,  has  recently  chaq^a  its 

name  to  the  Pittsburgh  Equitable  Meter  ' 

Co.  and  has  also  purchased  the  assets 
of  the  Pittsburgh  Meter  Co.  Both  ^ 

plants  will  be  operated  and  all  products 
for  regulating  and  measuring  both  gas 
and  water,  which  are  manufactured  by 
both  companies,  will  be  continued. 

Paraoon  Manufacturing  Co.,  which  "h" 
some  time  ago  took  over  the  manufac-  , 
ture,  sales  and  service  of  the  chlorina- 

tors  formerly  handled  by  the  Paradon  -- 

Engineering  Co.,  Lonj:  Island  City,  carries  approximately  15  per  cent. 
N.  Y.,  has  recently  moved  its  offices  and  Equipped  in  this  manner,  the  machine 
factory  to  Arlington,  N.  J.  The  new,  may  be  driven  over  the  highways  at  a 
headquarter^  .will  enable  the  company  speed  of  approximately  15  m.p.h. 
to  expai)^  its  work  considerably.  The  crawler  tread  may  be  attached  or 

^  •  removed  in  5  min.,  the  only  operation 

REaa>-PRENTiCE  Corp.,  ^jorcester.  necessary  being  to  drop  the  tread  over 
Mass.,  has  appointed  the  following  Pa-  the  wheels  so  that  the  teeth  mesh  with 
cific  coast  distributors  for  its  portable  the  slot  in  the  special  wheels  and  insert 
link  sawing  machine:  Shaw-Palmer-  one  connecting  pin  in  place.  The  bear- 
Bakewell  Co.,  Los  Angeles;  A.  L.  ing  area  of  each  tread  is  15  in.  wide 
Young  Machinery  Co.,  San  Francisco;  and  70  in.  long.  With  the  crawler  tread 
P.  Sinnock  &  Co.,  Portland,  Ore.  attached  the  speed  of  the  unit  is  ap¬ 

proximately  8  m.p.h.  This  unit  is 
United  Rock  AsPHiU,T  Co.  has  re-  applicable  to  any  standard  four-wheel 
cently  been  formed  with  headcmarters  truck.  The  first  unit  is  now  working  on 
in  Louisville,  Ky,  Willi^  E.  Massey,  New  York  subway  construction, 
president,  Rock*Asphalt  Co.  of  Amer¬ 
ica,  is  chairman  of  the  board  of  direct¬ 
ors  of  the  new  company,  which  has 
absorbed  his  company.  The  company 
has  plants  at  Green  River,  in  Ed¬ 
mondson  County,  Ky.,  at  Black  Rock, 

The  Chicago  convention  committee  Ky.,  and  at  Decatur,  Ala. 
has  addressed  a  special  letter  to  all  the 

members  of  the  Manufacturers  Associa-  Earl  E.  Knox,  for  20  years  repre- 
tion  requesting  those  who  exhibit  regu-  sentative  of  the  Bui'y  Compressor  Co., 
larly  to  arrange  for  a  larger  exhibit  Erie,  Pa.,  in  the  Pittsburgh  district,  has 
this  year.  It  has  also  communicated  been  appointed  general  sales  manager 
with  300  national  advertisers  of  water-  with  offices  at  Erie,  Pa. 
works  equipment  who  are  not  members 

of  the  American  Water  Works  Associa-  The  Climax  Engineering  Co.,  Clin- 
tion,  inviting  their  attention  to  the  as-  ton,  Iowa,  has  just  completed  arrange- 
sociation’s  activities.  There  were  2,000  ments  with  the  Koehring  Co.  Associates, 


Wheel-Load  Scales  for 
Auto  Trucks 

Laws  limiting  the  total  load  on  any 
vehicle  wheel,  effective  in  many  states, 
have  created  a  necessity  for  portable 
weighing  devices  to  check  the  weight 
of  heavy  truck  loads.  Fairbanks, 
Morse  &  Co.,  Chicago,  has  recently 
developed  a,  new  portable  wheel-load 
scale  as  shown  in  the  accompanying 


illustration.  The  scale  is  easily  handled  designed  a  steel  rear-dumping  truck  Belt  Co.,  Milwauk 
by  one  man  and  will  weigh  loads  up  to  body  with  inward  beveled  sides.  The  that  the  paver  is 
15,000  lb.  The  scales  are  constructed  capacity  of  the  body  is  IJ  yd.  and  it  is  by  the  company, 
of  duraluminum.  The  weight  is  re-  made  of  A -in.  steel  plates  with  the  speed,  new  featur 
corded  on  a  beam  graduated  to  50  lb.  corners  welded  as  shown.  A  reinforc-  synchronize  the  c 
increments.  A  smaller  size  of  scale,  ing  angle  is  riveted  around  the  top  of  ing  operations  so 
with  a  capacity  of  10,000  lb.,  is  also  the  body.  An  air  cylinder  hoist  is  going  through  th 
manufactured.  used  and  a  high  dumping  angle  is  ob-  The  levers,  whicl 

tained.  Ten  of  these  bodies  mounted  _ 

on  Wichita  trucks  as  manufactured  by 
the  Wichita  Falls  Motor  Co.  are  used 
by  L.  £.  Whitham  &  Co. 


Screenless  Sewage  Ejectors 
for  Building  Service 

A  new  screenless  centrifugal  sewage 
ejector  has  recently  been  developed  by 
Yeomans  Brothers  Co.,  Chicago,  for  in¬ 
stallation  in  large  office  and  manufac¬ 
turing  buildings.  Although  screenless 
sewage  pumps  have  been  used  in  munic¬ 
ipal  work  for  some  time,  this  small 


Machine  for  Cleaning  Ballast 
in  Inter-Track  Space 

A  new  machine  known  as  the  Mc¬ 
Williams  Mole  manufactured  by  the 
Railway  Maintenance  Corp.,  Pittsburgh, 
Pa.,  excavates  and 
cleans  ballast  from 
end  to  end  of  ties 
in  the  inter-tract 
B  space,  to  an  adjust- 

y  depth  of  five  to 

■  iW  fourteen  inches  be- 

r  "  ■lI'Sta'A  bottom  of 

I  *  \  the  ties,  clearing 

I?  f  "  I  trains  on  all  sides 

J|  while  in  operation. 

The  machine  sepa- 
rates  the  ballast  and 
the  dirt,  returning 
"  the  ballast  to  the 

-  road-bed,  and  elevat- 

ing  the  dirt  to  carry 
boxes  one  of  which 
is  shown  at  the  far 
end  of  the  machine 
in  the  illustration.  Capacity  of  the 
machine  is  li  to  2i  lineal  ft.  per  min¬ 
ute.  The  crew  consists  of  an  operator 
and  six  to  eight  laborers. 

Only  a  pit  the  length  of  the  machine 
installation  represents  a  new  departure,  jg  open  at  any  time  thus  eliminating 
The  pumps  are  suspended  in  a  cast- 
iron  catch  basin.  They  can  be 
lifted  out  by  raising  the  basin  cover 
without  removing  the  drainage  from 
the  basin.  Pump,  motor  shafts  and 
bearings  are  assembled  on  the  basin 
cover  so  that  alignment  is  assured.  A 
float  operated  automatic  starter  con¬ 
trols  the  motor.  In  the  duplex  equip¬ 
ment  illustrated,  if  one  unit  fails  to 
handle  the  inflow,  the  other  will  cut  in 
automatically. 

The  type  of  impeller  used  permits  the 
passage  of  stringy  material  and  solids. 

The  capacity  of  the  single  ejectors 
ranges  from  150  to  300  g.p.m.,  while 
the  duplex  installations  have  a  capacity 
of  300  to  700  g.p.m. 


SI.X-CYL.IXDKR  POWER  PLANT  AND 
DIRECT  GEAR  REDUCTION  ON 
NEW  PAVI.NG  MIXER 

to  permit  smooth  operation  and  control, 
are  so  grouped  as  to  permit  the  two 
or  more  operations  to  take  place  at 
once. 

The  new  unit  power  plant  employs  a 
6-cylinder  gasoline  engine  with  a  power 
take-off  as  a  part  of  the  unit.  The 
power  take-off  consists  of  direct  speed 
reduction  through  gears,  inclosed  in  a 
case  and  running  in  oil.  It  is  claimed 
that  this  arrangement  has  completely 
eliminated  vibration.  The  new  fold- 
back  top  is  entirely  power  operated. 
The  water  system  rests  crosswise  on 
this  foldback  top.  Other  important 
improvements  are  heat  treated  steel 
mixing  blades  ard  buckets,  drop  forged 
gears,  alloy  steel  shafting,  and  a  spiral 
lime-proof  cooling  system,  the  latter 
being  especially  valuable  for  cold 
weather  work  since  water  of  an  even 
temperature  may  be  used  in  mixing  the 
batches. 


iVetr  Publications 


Paving  Guards- 


■■III  HIM  ■  Godwin  Co., 

Inc.,  Baltimore,  Md.,  in  its  booklet  27, 
devotes  60  pp.  to  describing  its  different 
bjC  type  paving  gpiards  for  use  with  vari- 
||W  ous  types  of  surfaces  and  in  various 
positions  in  the  roadway.  Photographs, 
cross-sectional  drawings  and  text  are 
used  to  describe  the  paving  guards  for 
chance  of  track  settlement.  Sixty  feet  such  uses  as  road  widening,  expansion 
of  tread  rail  are  laid  at  one  time.  The  joints,  surfacing  old  roads,  transverse 
entire  frame  work  and  head  of  the  headers,  separating  city  and  railway 
machine  are  made  of  electric  steel  cast-  paving,  for  railroad  grade  crossings, 
ings,  all  gears  are  enclosed  and  operate  concrete  curbs,  safety  islands,  sewer 
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Nat^'Ki$corc/ 


Engineering  ^ews-Record  CONSTRUCTION  COST  Index  Number  (1913  =  100) 


Engineering  News-Record’s  Con¬ 
struction  Cost  Index  Number  is 
one  per  cent  below  April,  1927. 
The  decrease  is  due  mainly  to 
lower  lumber  prices  and  wages  of 
common  laborers.  The  average 
rate  for  the  latter  is  now  55|c.  per 
hr.,  against  55c.  at  this  time  last 
year.  Skilled  labor  rates  threaten 
to  move  even  higher.  Thus,  gen¬ 
eral  construction  cost  is  0.2  per 
cent  below  May,  1926,  24  per  cent 
under  the  peak  and  106  per  cent 
above  1913. 


YEARLY 

1913  to  1926 


MONTHLY 


January,  1926  to  Date 


VOLUME 


Ertginttnng  sfafisHcs 


Engineering  News-Record  CONSTRUCTION  Volume  Index  dumber  (1913  —  100) 


Engineering  News-Record’s  Con¬ 
struction  Volume  Index  Number  is 
257  for  the  month  of  April  and 
228  for  the  whole  of  1926,  as 
against  100  for  1913.  This  means 
that  the  actual  volume  of  contract 
letting  in  1926  (not  the  mere 
money-value  of  the  contracts  let 
that  year)  is  128  per  cent  above 
the  volume  for  1913.  The  monthly 
volume  number,  257  for  April, 
1927,  contains  the  increment  of 
construction  and  indicates  the  rate 
at  which  contracts  are  being  let  as 
compared  with  1913  awards. 


YEARLY 
1916  to  1926 


MONTHLY 

January,  1926  to  April,  192' 

April,  1927  . 

March,  1927  . 

April,  1926  . 

Peak,  August,  1925  . 

1913  . 


VOLUME 


.  254  Sept.  . 

246  Oct . 

.  248  Nov _ 

.252  Dec . 

February,  i"'? 


Jan . 198  Ma.v.. 

Keb . 187  June.. 

Mar . 240  July... 

April . 733  Aug... 

January,  1927 .  187 
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Monthly  Statistics  of  the  Construction  Industry 


Averan'e  Wage  of  Skilled  Building  Trades] 
I  BrkkUyers,  Carpenters  and  Steel  Erectors 


Contracts  Awarded  in  the  United  States] 
_ Reported  by  E.  N.-R. _ 


Industrial  Building  Awards 
$40,000  and  Over 


ice  of  Steel  Structurals 
Shapes  3-in;  Ptatea  I -in. 


Price  of  Basic  Pig  Iron 
F.o.b.  Pittaburfh 


ptrTnorrth)\ 


Commercial  Building  Awards 
$150,000  and  Over 


hnt,  Ntw  OHtans- 


Street  and 


Road  Lettings 


Price  of  Timbers,  Wholesale,  Base  Sizes 

Car  Lota  to  Contractors 


$25,000  and  Over 


Net  Price  of  Portland  Cement 
_ Car  Lota  F4>.b.  Chicago _ 


Average  Common  Labor  Rate 
Pick  and  Shovel  Men 
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Heavy  Construction  Keeping  Pace  With  1926 

Activity  Largely  in  Public  Work 


The  beginning  of  the  fifth  month 
finds  construction,  as  measured 
by  money  value  of  contracts  let. 
so  close  to  the  mark  reached  at  this 
time  last  year,  that  the  difference  is 
negligible. 

The  term  construction,  as  used  here, 
is  applicable  to  work  at  a  minimum 
value  for  each  class,  as  follows:  water¬ 
works,  excavations,  drainage,  irriga¬ 
tion,  levee,  river  and  harbor  projects, 
$15,000;  other  public  work,  $25,000; 
industrial  buildings,  $40,000;  commer¬ 
cial,  educational,  religious,  and  other 
buildings,  $150,000. 

At  the  minimum  values  mentioned, 
heavy  construction  for  the  period  Jan.  1 
to  May  1,  1927,  entire  U.  S.,  reached 
a  cumulative  total  of  $877,271,000,  as 
against  $881,045,000  for  contracts  let  in 
the  corresponding  period  last  year.  The 
drop  is  less  than  one  per  cent.  At  the 
same  time,  average  construction  cost 


for  the  four-months  period,  is  an  even 
one  per  cent  under  that  for  the  same 
months  in  1926.  The  slight  decrease 
in  total  costs,  due  to  excess  of  price 
declines  in  materials  over  advances  in 
labor  rates,  indicates  more  than  ever 
that  just  as  much  actual  construction  is 
already  under  way  or  is  about  to  be 
started,  as  in  1926. 

In  this  section  of  the  paper,  contract 
totals  for  the  week  ending  with  the 
date  of  issue,  are  regularly  given.  On 
this  basis,  the  weekly  average  for  April, 
1927  was  $61,706,000  as  against  $54,- 
688,000  in  March  and  $56,009,000  during 
April,  1926. 

Proposed  work  averaged  $109,188,000 
weekly,  during  the  month  of  April, 
1927,  for  the  entire  country  at  the  mini¬ 
mum  mentioned  in  each  class.  Pro¬ 
posed  projects  include  buildings  on 
which  permits  are  required  and  also  the 
many  forms  of  construction  on  which 


no  permits  are  necessary.  About  half 
of  the  proposed  work  falls  through, 
however,  before  reaching  the  contract 
stage.  The  average  weekly  rate  of 
proposals  during  April,  1926,  was  $111,- 
328,000;  here  the  difference  between 
this  year  and  last  is  only  a  matter  of 
a  trifle  over  one  per  cent. 

The  accompanying  table  shows  com¬ 
parisons  of  construction  activity  in 
various  sections  of  the  country.  By 
classes,  however,  April  gains  were  not¬ 
able  in  sewers,  bridges,  excavating 
projects,  streets,  roads,  and  public 
buildings,  in  fact,  the  increases  were 
largely  in  publicly  owned  projects. 
Sectionally,  the  states  where  the  gains 
actually  occurred  were  Maine.  New 
Hampshire,  New  Jersey,  Pennsylvania, 
North  Carolina,  Florida,  Alabama, 
Louisiana,  Tennessee,  Ohio,  Indiana, 
Wisconsin,  Michigan,  Kansas,  Montana, 
Idaho,  Nevada,  and  Washington. 


VALVK  OP  CONTRACTS  AWARDED  BY  CLASSES.  APRIL,  1927 


New 

Middle 

Middle 

West  of 

Far 

United 

Jan.  1  to  Date, 

- 

England 

AUantio 

South 

West 

Mississippi 

West 

States 

U.S. 

Canada 

Waterworks . 

$580,000 

$I,I53,P00 

$70,000 

$686,000 

$784,000 

$225,000 

$3,498,000 

$te,.-iu.M« 

$156,00*' 

Sewers . 

6,514,000 

4,651,000 

971,000 

468,000 

12,604,000 

S7,M«.MW 

155,000 

Bridses . . 

103,000 

1,841,000 

475,000 

4,177,000 

603,000 

33,000 

7,232,000 

za.wz.M* 

50,000 

Excavations,  drainace,  irrigation. ... 

330,000 

5.154,000 

37,000 

1,486,000 

38,000 

7,045,000 

137,000 

Streets  and  roads . . 

1,079,000 

10,979,000 

12,095,000 

13,715,000 

7,333,000 

5,568,000 

50,769,000 

2,186,000 

Industrial  buildings . 

2,931,000 

6,274,000 

1,445,000 

9,412,000 

1,638,000 

1,740,000 

23,440,000 

7t.*44,MO 

2,675,000 

Commercial  buildings . 

11,787,000 

47,078,000 

6,283,000 

37,852,000 

13,133,000 

17,687,000 

133.820,000 

4N.434.9M 

1,860,000 

Federal  Government . 

49,000 

2,328,000 

328,000 

315,000 

206,000 

375,000 

3,799,000 

Unclassified . . 

295,000 

1,015,000 

45,000 

1,638,000 

659,000 

964,000 

4,616,000 

8Z,311.Me 

2,823,000 

April.  1927 . 

.  $16,824,000 

$77,512,000 

$25,895,000 

$72,483,000 

$26,813,000 

$27,296,000 

$246,823,000 

9877.t71.0M 

$10,042,000 

March,  1927 . 

21,984,000 

84,256,000 

16,769,000 

56,944,000 

63,304,000 

30,181,000 

273,438,000 

5,309,000 

April,  1926 . 

27,471,000 

73,176,000 

24,745,000 

66,349,000 

48,169,000 

40,136,000 

280,046,000 

16,684,000 

Jan.  1  to  date,  1 927 . 

•7.270.0M 

7«.388.M0 

Z15.Stt.«M 

144.«gl.Ma 

117.SH1.0M 

877,Z71.0M 

t3.t7I,M9 

Jan.  1  to  date,  1 926 . 

56,283,000 

307,146,000 

107,193,000 

191,232,000 

118,808,000 

100,383,000 

881,045,000 

39,638,000 

Labor  Rates  and  Conditions  Throughout  the  Country 

Building  Crafts  Demand  Higher  Rates  in  Several  Cities 


Serious  strikes  and  wage  contro¬ 
versies,  occurring  during  the  last 
month,  in  various  localities  throughout 
this  country  and  Canada  numbered  ex¬ 
actly  seven,  as  did  the  settlements 
reached  in  that  time  between  employ¬ 
ers  and  building  trades  mechanics. 

The  assertion  that  heavy  construction 
is  keeping  pace  with  the  1926  rate  of 
lettings,  applies  to  the  nation  as  a 
whole,  since  in  some  districts  local 
conditions  form  exceptions  to  the  rule. 

Slowing  down  continues  in  Philadel¬ 
phia,  for  instance,  while  St.  Louis,  one 
of  the  highest  building-trades  wage 
centers,  reports  dull  prospects  for  the 
coming  summer. 

Minneapolis,  however,  predicts  a  new 
building  construction  record  for  1927. 
In  the  Seattle  district,  road  and  building 
construction  are  in  close  competition 
with  agriculture  for  services  of  labor¬ 
ers.  This  city,  together  with  the  Puget 
Sound  region,  reports  an  encouraging 
outlook  in  industrial  and .  commercial 
building  for  the  late  spring  and  summer. 

A  brief  outline  of  the  principal  wage 
demands  and  strikes,  follows: 

New  York,  N.  Y.— Local  No.  37, 
Union  of  Technical  Men,  employed  by 
the  Board  of  Transportation  on  subway 
construction,  demands  a  30  per  cent 
wage  increase  but  without  intentions  of 
resorting  to  a  strike.  Union  plumbers 


in  this  city,  to  the  number  of  5,000, 
were  locked  out  Apr.  28  by  the  em¬ 
ployers,  following  a  strike  in  Brooklyn 
in  which  this  trade  demanded  a  wage 
advance  of  $2  per  day,  over  the  present 
rate  of  $12,  together  with  the  five-day 
week.  Trouble  with  the  Brooklyn 
painters  has  been  averted  by  court  in¬ 
junction  restraining  a  strike. 

Scranton,  Pa. — Carpenters  on  strike 
for  wage  advance  of  $1  per  day,  from 
the  present  scale  of  $9.  Electricians 
anticipate  negotiations  with  regard  to  a 
similar  increase. 

Syracuse,  N.  Y. — Painters  on  strike 
since  Apr.  1,  demand  increase  of  15c. 
per  hr.,  above  the  present  scale  of  $1.10. 
Ironworkers  also  demand  12ic.  per  hr. 
over  $1.25  and  common  laborers,  15c. 
per  hr.  from  70c.,  received  at  present. 
Stone  cutters  are  also  included  in  the 
movement. 

Troy,  N.  Y. — Painters  demand  $2  per 
day  increase  over  present  rate  of  $8. 

Minneapolis,  Minn. — Plasterers  ask 
increase  of  $1  over  present  wage  of 
$11  per  day;  no  strike  involved. 

Monmouth  Co.,  N.  J.  —  Strikes  in 
four  shore  resorts,  involving  six  build¬ 
ing  trades,  started  in  sympathy  with 
demand  of  laborers  for  an  advance  of 
$1  per  day  above  the  old  rate  of  $7. 

Montreal,  Que.  —  International 
Brotherhood  of  Carpenters  demands 


written  agreement  at  a  flat  rate  of  75c. 
per  hr.,  as  again.st  the  varying  scale 
now  in  force,  in  which  the  rate  is  de¬ 
termined  by  the  degree  of  skill  pos¬ 
sessed  by  the  operative. 

Principal  settlements  reached  during 
the  month  were  as  follows: 

Cleveland,  O.  —  Ironworkers  are 
signed  up  at  the  prevailing  scale  for 
two  years.  Pluml^rs  are  also  under 
agreement  for  twenty-one  months  from 
May  1,  at  current  rate  of  $1.60  per  hr. 

Cincinnati,  0. — Nineteen  grades  of 
building  laborers  are  under  contract  to 
receive  present  rates  until  May  23,  1928. 

Newark,  N.  J. — Master  carpenters 
organizations  in  Newark,  Orange, 
Montclair,  Belleville  and  Nutley  agree 
to  a  wage  advance  of  80c.  per  day  over 
the  present  rate  of  $11.20,  effective 
July  1,  1927. 

Paterson,  N.  J. — Plumbers  are  signed 
up  for  one  year  beginning  May  1  at 
$12  per  day  and  the  44-hr.  week.  Pas¬ 
saic  and  Bergen  County  painters  re¬ 
ceived  increases,  Apr.  11,  of  $1  per 
day  from  $11. 

Rochester,  N.  Y. — Seven  trades  have 
entered  into  agreements  with  employ¬ 
ers  to  maintain  1926  rates  throughout 
the  current  year. 

Riverhead,  N.  Y. — Union  carpenters 
of  eastern  Long  Island  were  granted  a 
$1  increase  to  $10  per  day. 
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Current  Building  Trades  Wage  Rates  Per  Hour 

(Higher  rates  than  a  month  ago  indicated  by  +>  decreases  by — ) 


Cities 

Bricklayers 

Carpenters 

Hoisting 

Engineers 

Hod 

Carriers 

Pile 

Drivers 

Structural 

Iron 

Workers 

Common 

Labor 

Atlanta . 

.  S1.40 

SO  70 

SO  70 

SO  50 

SO  75 

SO. 25®. 30 

Baltimore . 

.  1  62i@.l  75 

1  00@1.10 

1.00@1  37) 

1  00 

SO  65 

1  00®1.25 

.40 

Birmingham . 

.  1  (X)@l  SO 

1  05 

1  00 

.50®  75 

1  75 

.25®  40 

Boston . 

.  1  40 

1  25 

1  25 

.79 

1  15 

1  25 

.45®  74 

Cincinnati . 

.  1  50 

1  35 

-Fl  35 

+  .97) 

+  1.35 

+  1.35 

+  .45®. 60 

Chicago . 

.  1  62i 

1.10@1.S0 

1  00@1  50 

.90®  96) 

1  so 

1  50 

Cleveland . 

.  1  SO 

1  25 

1  30 

.87) 

1.10 

1  50 

.87) 

Dallas . 

.  1  62J 

1  12) 

1  00 

40®. 75 

1.00 

1  25 

30®.  so 

Denver . 

.  1  S0@l  62  J 

1  25 

1  25®1  37) 

.87)®!  00 

1  25 

—  31)@.S0 

Detroit . . 

.  -FI  56i 

■fl  00@1.2S 

-f  1  00@1  10 

.90 

1  00®1.10  +1  00®1.2S 

+  so®  60 

Kansas  Citv,  Mo . 

.  1  so 

1  25 

1.25 

.90 

1.25 

1.25 

.40®  75 

Los  .Angeles . 

.  1  37J 

1  00 

1.00 

.87) 

.87) 

1.00 

.50 

Minneapolis . 

.  1.25 

.87)@9S 

.87) 

.75 

•  •  •  • 

1  00 

.45®  60 

Montreal . 

.  +1  C0@1  25 

.75 

.60 

.40 

.50 

.75 

.25®  30 

New  Orleans . 

.  1.50 

.90 

1.00 

.75 

.80 

1.25 

.30®.  40 

New  York . 

.  1  75 

1.50  ' 

1.75 

1.12) 

1.00®1.12) 

1.75 

.90) 

Philadelphia . 

.  1.62i 

1  12)@1.25 

1  02) 

.70®  1.12) 

1.00 

1.37)®!. so 

.45®. 50 

Pittsburgh . 

.  1  621 

1.50 

1.37)®  1.50 

1.12) 

1  so 

.80 

St.  Louis . 

.  1  75 

1  50 

1  50®1  65 

1.1S®1  25 

1  25 

1  so 

.40®.  75 

San  Francisco . 

.  1  37i 

1  12) 

1  00®  1  06) 

87) 

1  12) 

1.37) 

.50®. 60 

Seattle . 

.  1  37J 

1.12) 

1  00®  1  12) 

1  00 

1.00®1.12) 

1  12) 

62) 

Kansas  City,  Mo. — All  building  crafts  ers  to  maintain  1926  rates  throughout  jtirisdictional  disputes  are  to  be  settled 
are  under  agreement  with  the  employ-  the  present  year.  All  question^  on  without  cessation  of  operations. 


Monthly  Prices  of  Construction  MatMals  ^  v  T  . 

. **n>j  .  r*-. 

Downward  Trend  Remains  Unbroken 


Building  materials  prices  show 
no  tendency,,  as  a 'group,  to  .break 
the  downward  trend  started  in*  Septem¬ 
ber,  1926.  ••  1 

Brick  offers  thej,one  exception,  in 
that-it--is  a  .trjfle- higher  than  a  year 
ago  in  several  of  the  principal  markets. 
There  is -  evidently  little  chance  of  an 
abrupt  advance  in  brick  prices  since  in¬ 
coming  foreign  material  serves  to  .hold 
the  market  down.  It  is  worth  noting, 
however,  that  in  the  latest  report  of 
the  Foreign  Commerce  Department  of 
the  Chamber  of  Commerce  of  the  U.  S., 
brick  is  conspicuously  absent  from  the 
“one  hundred  chief  imports.” 

Easing  of  materials  prices,  counter¬ 
acted  by  higher  labor  rates,  has  re¬ 
sulted  in  a  cost  movement  having  a 
very  narrow  margin  of  fluctuation,  over 
a  period  of  very  nearly  a  year  and  a 
half.  In  fact,  the  variation  has  not 
exceeded  five  points  during  the  time 
mentioned,  as  shown  by  the  chart  of 
the  E.  N.-R.  Construction  Cost  Index 
Number  on  p.  760.  Steadiness  of  cost, 
labor  and  materials  combined,  is  con¬ 
sistent  with  sustained  demand  as  indi¬ 
cated  by  money  value  of  contracts 
awarded.  Lettings  for  the  nation  as  a 
whole,  totaled  for  the  first  seventeen 
weeks  of  this  year,  are  a  small  fraction 


of  one  per  cent  under  the  correspond¬ 
ing  period  in  1926.  Another  indication 
of  the  continue'di  heavy  construction  de¬ 
mand  is  the  lack  of  appreciable  unem¬ 
ployment  among  skilled  building  trades 
mechanics,  barring  a  few„ exceptional 
situations,  mostly  local  in' character. 

Steel  production  reached  its  seasonal 
peak  in ‘  March  and  has^since  been  on* 
the  decline.  Unfilled  orders  at -mills 
are  also  <  lighter,  yet  sufficient  reserve 
stocks  of  ingots  are  being  held  against 
a  possible  emergency  arising  out  of  the 
present  soft-coal  miners’  strike.  Little 
tendency  toward  price  fluctuation  is 
evident  in  the  principal  forms  of  build¬ 
ing  steel. 

Cement  shipments  are  slightly  under 
mill  output,  with  the  result  that  re¬ 
serve  stocks  on  hand  April  1,  at  plants 
throughout  the  country,  were  the  heav¬ 
iest  for  that  date  on  record.  'This  does 
not  indicate  firmer  prices  for  portland 
cement  even  though  volume  of  con¬ 
struction  demand  is  nearly  up  to  the 
point  reached  at  this  time  last  year. 

Brick  production  is  sufficiently  ahead 
of  orders  and  shipments,  at  yards 
through  the  ten  great  brick  districts, 
to  leave  heavier  stocks  than  at  this 
time  in  1926. 

Hardwood  lumber  prices  are  due  to 


rise,  unless  further  recession  in  frame 
building  construction  develops  during 
the  ^  next  month.  Mississippi  ,  floods 
have '•'caused  •  the  .  shutting-down  of 
exactly  100  hardwood  mills,  between 
April  22.and.May  .2,  throughout  Arkan¬ 
sas,  Louisiana,  Texas,  Mississippi,  Ala¬ 
bama,  Tennessee,  and  Missouri.  In  the 
Pacific  Northwest  an  attempt  has,  been 
made  to  stabilize  the  declining  lumber 
niarket’ by  instituting  a  three^day  clos¬ 
ing  of  mills  in  the  Douglas,  fir  areas. 
'Softwood  lumber  production^ ' is  .obvi¬ 
ously  slowing  down  to  a  point 
consistent  with  current  demand;  prices, 
however,  remain  weak. 

The  principal  price  advances  of  the 
month  occurred  in  railway  ties,  struc¬ 
tural  rivets,  and  linseed  oil.  In  the 
latter,  the  Argentine  flax  price  rose, 
carrying  with  it  the  domestic  linseed 
market  at  Minneapolis.  Declines 
affected  mainly  scrap,  cast-iron  pipe  in 
Mid-Western  cities,  road  oils,  hollow 
tile,  reinforcing  bars  rolled  from  rails, 
wire  nails,  black  and  galvanized  sheets. 

The  diagram  following,  shows  the 
mill  price  of  structual  steel  resting 
slightly  above  the  January,  1913,  level 
Four  major  price  declines  and  three 
great  advances  have  occurred  since  the 
beginning  of  the  last  pre-war  year. 


r/yyyyyyyyyyyyyyy,^ 


''/yyjy/yyyyyyMyyyyyyyyyyjyyyyyyyyyyjyyyyyyyyyy.'yyA 

'yyyyyy/yyyyyyyyyyy/yyyyyyyyyyyyyyyyyyyy.yyyyyyyyyy.wA 


^fy.tatyyyyAiK9smyyyyjy«yyyyyyyyyayymoyAyyyyyyAmyyyyyyyyyM _ 

_  yijmiiA»xryyyy»:KyMyyyyyy/yyyyyyyyyy,yyAmyyyyyyyyyyyyyyyyyyyyyyyyyfyyyyyyyyyjyyyyyyyyyyyyyyyyyyyyyiyyyyyyyyyA'yyyyyyyyyyyyyA 
'7.,yutaiUiyyyyyyyMyjyyyjyyyyyyyyyyyyyyyyy.fyyyyyyyyyiYyyyyyyyyy.yyyyyyyyyiyyyyyyyyyy,yyyyyyyyyAyyyyyyyyyyyyyyyyyyyy'y/yyyyyyyyy.yyyx 


1914 


191b  1911  1918  1919 
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PIC  IRON — Per  Groas  Ton  f.o.b.: 
CINCINNATI 

Ko.  2  Southern  (silicon  2.  25(®2.7S) . 

Sortliern  Basic..  . 

jio.  2  Southern  Ohio  (silicon  1 . 75(a>2. 2S) 

NF-W  YORK,  tidewater  delivery 
Southern  No.  2  (silicon  2.25<a2.75) . 

BIRMINGHAM 

No.  2  Foundry  (silicon  2. 25^1-2. 75) . 

PIIII  AOEI  PHIA 

F.s.«tprn  Pa.,  No.  2X  (2  25(S  2.75  sil.) — 

Vircinia  No.  2  (silicon  2.25(a2.75) . 

Hasie. . . . 


E.  N.-R.  Prices  of  Construction  Materials 

Price  advances  since  last  month  are  indicated  by  heavy  type;  declines  by  t(a<'tcs 

BUTT  WELD,  EXTRA  STRONG.  PLAIN  ENDS 
60  401  I  to  li .  30 


May  5 
$22  19 
20  89 
21 . 19 


22  76 
27  17 
21  76 


One  Year  A«o 
$24  05 
24  27 
24  27 


23  76 
29  17 
22  76 


CIIIC.AGO 

No.  2  Foundry  Local  (silicon  1  75(S  2  25). . . .  21.00 

No.  2  Foundry  Southern  (silicon  2 . 25(<t,  2.75).  23 . 55 

PITTSBURGH,  including  freight  charee  iSI  76)  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  1 . 75(o  2.25).  20  26 

Basic .  19  76 

Bessemer .  21.26 


23  00 
26.55 


21  27 
21  27 
'21  27 


1  to  1).. 

2  to  3.. . 


2 . 

21  to  4.. . . 
4)  to  6..  .  . 
7  and  8 
9  and  10 
II  and  12. 


61  >0) 

LAP  weld,  extra  strong,  PLAIN  ENDS 

53  42)  2 .  23  9 

57  4c)  2)  to  4 .  29  15 

56  45)  4)  to  6 .  28  14 

52  39)  7  and  8 .  21  7 

45  32)  9  to  12 .  16  2 

44  31  ) 


WROUGHT  55TF.F.L  PIPF. — From  warehouses  at  the  places  namr<l  the  follow¬ 
ing  discounts  hold  for  welded  steel  pipe; 

. - PUck - , 

New  York  Chicago 
54^ 

51% 


I  to  3  in.  butt  welded. 
2)  to  6  in.  lap  welded. 


51% 

48% 


St.  Lou 
49% 
46% 


-  -  -Galvanised  ■ 

.New  York  Chicago 

39%  41% 

35%  38% 


St.  I.ouhi 


I  to  3  in.  butt  welded...  . 

2)  to  6  in.  lap  welded. .  . 

Malleable  fittings.  Classes  B  and  C.  banded,  from  New  York  stock  sell  at  list 
plus  4%  less  5%.  Cast  iron,  standard  siies,  36  -  5%  off. 


36% 

33% 


SCR.VP — The  prices  following  are  f.o  b  per  gross  ton  paid  by  dealers: 

New  York  Chicag->*  Birmingham 

No  I  railroad  wrought...$l2  5(FSi$l3  50  #/?.«)f«9$l2  50  #//  W(a$l2  00 

Stove  plate .  «  MWi  #  7.5  11  (KK^  13  50  1-1  WM  14  00 

No.  I  machinery  cast. ..  .  15  00@  16  00  76’  0o(($  16  50  1  5  W>(^  is  ix) 

Machine  shop  turnings.. .  7  50!>u  8  00  6  7  QQ  8.00(^  8  50 

Cast  borings .  7  50  -6  8  00  9  50<4  1 0  00  8  00®  S  r,o 

Railroad  malleable . ,.ll.2'>Cdl  II  75  13  13  50  . 

Re-rolling  rails .  11  50(59  12  00  /.1. 7.5®  14.25  15  00®  16  01 

Ke-laving  rails .  23.00®  24  00  ...  . 

Heavy  melting  steel .  8.25«u  II  85  If. 50®  li.OO  It  00^  ti  t5 

•Set  ton. 


STEF.L  RAILS — The  following  quotations  are  per  ton  f.o.b.  for  carload  or 
larger  lota.  For  leas  than  carload  lots  5c.  per  100  lb.  is  charged  extra: 

- - Pittaburgh—  - 

One  Birming-  ."<1 

Year  Ago  ham  Chicago  t.ouis 

$43  00  $43.00  $4300 

43  00 
35.00 
35.00 
35  00 
30®  33 


C.AST-IRON  PIPF. — The  following  are  prices  per  net  ton  for  Class  B  and 
hi  avier  1,  o.  b.  in  car  load  lota: 


Birmingliam  Burlington.  N  J. 


4  in . 

6  in.  and  over 


4  in 

6  in  and  over 
Gas  pipe  and  Cl; 


$42  00 
38  00 

Pittsburgh 
$49  60 
45  60 


$50  00 
46  00 

Chicago 
$50  20 
46  20 


May  5 
$52  60 
48.60 


$47  60 
43  60 


New  York 


One  Year  Ago 
$55.60®  57.60 
5I.60®53.6« 

San  Franeiaeo 

SCO  00 

sc. 00 


I  "A.'*  $4  per  ton  extra. 


CLAY  DRAIN  TILE — The  following  prices  are  per  1.000  Ian. ft.: 
» - New  TTork - » 


Sixe,  In. 

May  5 

One 

Y'ear  Ago 

St.  Louis 

Bir¬ 

mingham 

San 

Franeiaeo 

Dallas 

3  . 

. .  $45.00 

$45.00 

$45.00 

$73.00 

4  .... 

55.00 

55.00 

$50.00 

56.00 

$76.50 

MO  00 

5  _ 

80.00 

97.75 

118.00 

6  . 

90.00 

90.00 

OS. 00 

100.00 

127.50 

150.00 

8  . 

160.00 

160.00 

ISS.OO 

165.00 

212.50 

210.00 

May  S 
$43.00 
43.00 


Standard  lieasemer  rails. 

Standard  openhearth  rails. 

Light  rails,  8  to  10  lb . 

Light  rails,  12  to  14  lb....  36  00 

Light  rails.  25  to  45  lb _  36.00 

R^rnlled  rails .  30®  34 

*Per  100  Ib. 


43.00  43  00  $51.00 

34®  36  I  80(011  90*  2  05  2  15* 
34(5936  1.80(^1.90*  1  88  1  98* 
34®  36  1.80(0,1.90*  1.84  1  94* 
30.00  34®36  . 


SFW’FR  PIPE — The  following  prices  are  in  cents  per  foot  for  standard  pipe  in 
car  Itiad  lots,  f.o.b.,  except  as  otherwise  ststed: 

San 

NewYork  Pitts- 
Sise,  In.  Delivered  burgh 

3 .  $0,072 


RAILWAY  TIES — For  fair-eised  orders,  the  following  prices  per  tie  hold: 


Chicago,  white  oak,  plain . 

Chicago,  empty  cell  creoeoted . 

Chicago,  sine  treated . 

San  Francisce,  green  Douglas  fir . 

San  Francisco,  empty  cell  creoeoted,  Douglas  fir. 

St.  Ixiuis,  white  oak,  plain . 

St.  I.«uis,  sine  treatM . 

Bt.  Ixiuis,  red  oak,  plain . 

St.  Louis,  sap  pine-cypress . 

Birmingham,  white  oak . 


TRACK  SUPPLIES — The  following  prices  are  base  per  100  Ib.  f.o.b.  Pittsburgh 
mill  for  carload  lota,  together  with  the  warehouse  prices  at  the  places  named: 


6  In.  X  8  In. 

7  In.  X  9  In. 

by  8  Ft. 

by  8)  Ft. 

$1.45 

$1  83 

1  85 

2  45 

1  65 

2  15 

.84 

1  14 

1  70 

2  25 

1  25 

1  50 

1  05 

1  $0 

X  u 

1  40 

1  00 

1  25 

1.25 

1.45 

May  S 

Standard  roikes, 

A-in.ana  IsrgerC2  80®f7  90 

Track  bolts .  3 . 90®  $ .  f .5 

Standard  section 
angle  ban,  splice 
bars  or  Bsh  plates  2.W 


-Pittsburgh - . 

One  Year 


San 

Fran- 


Ago 

Chicago 

Louis 

cisco 

$2.80 

$3.55 

$3.65 

$3  85 

3  90®  4  15 

4.55 

4.60 

5.35 

2.75 

3  40 

3  75 

3.90 

$3.00 

3.90 


WROUGHT  STEEL  AND  IRON  PIPE — The  following  percentage  discounts 
are  to  jobbers  for  carload  lota  at  Pittsburgh  mill: 

BUTT  WELD 


Steel 


Iron 


Inches 

Black 

Galv. 

Inches 

Black 

OalT. 

1  to  3 . 

62 

50+ 

1  to  1+ 

30 

13 

LAP  WELD 

2 . 

55 

43+ 

2 . 

23  • 

7 

2J  to  6 . 

59 

47l 

2+ . 

...  26 

II 

7  and  8 . 

56 

43+ 

3  to  6 . 

...  28 

13 

9  and  10 . 

54 

7  to  12.... 

...  26 

II 

II  and  12. . . . 

S3 

40+ 

4  . 072 

5  . 099 

6  .  $0.24  .099 

8 . 43  .162 

10 . 50  .2415 

12. . 65  .3105 

15 .  I.08t  .414 

18 .  I.58t  .575 

20  .  1.89+  .69 

21  . 805 

22  .  2.52t  .92 

24 .  2.84t  1.035 

27 .  4.65t  2.08 

30 .  5.16+  2  304 

33 .  6.98t  4.05 

36 .  8.00+  4.6125 

3 

Boston . $0.12 

Minneapolis . 

Denver . 135* 

Seattle . 14 

Los  Angeles . 1675 

New  Orleans. . 

Cincinnati . 105 

Atlanta. .  .  . 10* 

Montrealt . 30 

Detroit . Ill 

Baltimore . Ill 

KansaaCity,  Mo . 15 

Philadelphia . 105 

*4-in.,  6-in.,  9-in.,  respectively. 


Binning 

St. 

Fran- 

ham 

Louis  Chicago 

etaeo 

$0.  10 

$.088 

$0.12 

.  10 

SO. UTS 

.088 

.15 

.135 

.121 

.18 

.21 

.IMS 

.121 

.21 

.315 

.20 

.198 

.30 

.45 

3St 

.315 

.42 

.54 

408+ 

.405 

.56 

.75 

.781 

.54 

.92 

.90 

1.092+ 

1.00 

1.32 

1.20 

1.20 

1  25 

1  4S0+ 

1.40 

1.35 

1.60 

2.665 

1.872+ 

1  80 

2.16 

2.952 

2  95+ 

2  75 

3.00 

3.96 

S  8S+ 

3  75 

3.60 

4.51 

4  4S+ 

4  50 

5.06 

4  80t 

5  00 

$ 

8 

12 

24 

).I75  $0.25  $0 

48 

$1.85+ 

.25 

.45 

1.50 

.18* 

.27 

.47 

1.70 

.35 

.63 

2.52 

.i86 

.2825 

.504 

1.74 

.205 

.40 

2.27 

.1575 

.245 

,4725 

1.575 

.15* 

.25 

.425 

1.625 

50 

.70 

.50 

6.00 

.1665 

.259 

.4995 

1.665+ 

.166 

.259 

499 

1.665 

.21 

.29 

.52+ 

1.90+ 

.15 

.245 

40 

1  40 

Dallas 

W'.i5' 

.18 

.21 

.325 

.476 

.612 

1.02 

1.53 


1.564 

2.04 

3.34 

4.06 

4.99 

5.42 

36 

$5.20+ 

4.56 


3.50 

4.715 

7‘20' 

3.7925+ 

4.92 

3.80+ 

3.50 


+Doub)e  Strength.  {Freight  allowed. 


Road  and  Paving  Materials 


ROAD  OILS — Following  are  prices  per  gallon  in  tank  can. 
f.o.b.  place  named: 


New  York,  45%  asphalt . (at  terminal).. 

New  York,  65%  asphalt . (at  terminal). . . 

New  Y ork,  binder . (at  terminal) ... 

New  Y ork,  flux . (at  terminal) ...  . 

New  York,  liquid  asphalt . (at  terminal) ... 

St.  Louis,  40®  50%  asphalt . 

St.  Louis,  50@60%  asphalt . 

Birmingham,  55%  asphalt . . 

Dallas,  45%  asphalt . 

Dallas,  50%  asphalt . 

Dallas,  binder . 

San  F+aadaeo,  bindeg,  per  ton . 

0  F,oJ5.  Olsttm,  CaL  Freight  to  San  Fraadseo, 


8,000  gal.  minimnni 
One 

Year  Age 

075  $0,065  ®$0.07 
0725  .0675®.  0725 
.07  ®.07$ 
.07  ®.075 
.07  ®.075 
.055 
.0575 
0475 
.0495 
.0455 
.061 
I2.004 


E.  iV.'R.  Prices  of  Construction  Materials 

t>bb.  or  42S-lb.  druina)  and  in  I  CRUSHED  STONE -Price  f 
I  as  follows: 

Parkace 
$24  SO 
2S  SO 
28  00 
18  00 
27  10 
I<»  SO 
.  .  24  00 

.  28  10 

.  26  00 

22  SO 
27  00 

.....  2440 

.  24.00 


New  York . 

('bira*o . 

St.  I.riuia . 

Pallas . 

San  Francisco . 

Hoston  (on  tnicks  at  dock) 

.Minneapolis . 

Kansas  City  (quarry) . 

Denver . 

Seattle . 

.Atlanta . 

Cincinnati . 

1.08  .AiiKeles . 

Detroit . 

Baltimore . 

.Montreal . 

Pliijadelpbia . 

Pittitbureh . 

Cleveland . 

Biitninfcliam . 

*  Per  ton.  t  Deliver«l 


(CRUSHED  SL.AC  —  l*rice  of  crusheil  alas  in  carload  lots,  per  net  ton,  at  [ilaiit 
1 1-In  ;-In.  Roofing  Sand 

Youngstown  District .  $1.30  $1.40  $2.00  $1.30 

Buffalo  District .  1^2$  I  3S  2.2S  I  23 

Birmingham,  Ala  .  .90  I  .2S  2.05  an 

Cleveland,  Ohio .  1 . 70*  I  70*  ....  I  40* 

I  Eastern  Pa.  and  Northern  .\..I.  1.25  1.25  2.00  I  25 

'Veatern  Pennsylvania .  1.25  1.25  2  00  I  25 

Toletlo,  Ohio . .  1.25  1.25  1.50  I  25 

*Includes  freight  chargiv 


PAVING  STONE- 
New  York  (grade  I) 

San  Francisco . 

Chicago . 

Hfiston . 

Atlanta . 

1  tetroit . 

Baltimore . 

M  ontreal . 

New  Orleans 

Cincinnati . 

St.  Ixtiiis 
Kansas  City 
Philatlelphia 
Minneapolis . 


5-in.  granite,  SOlilockspersq.yd 

.  Ba-salt  block  4x7x8  . 

(  about  5x8x5  dressed  . 

. \  about  5x8x5  common. 

.  5-in.  Granite . 

Granite . 

5-in.  Granite . 

Granite  . 

Granite  . 

Granite,  4x8x4 . 

Granite  . 

Granite.  4x8x4  . 

.  Granite  . 

(Jranite  . 

.  .Saixlstone . 


;  Bronx,  4  ft.  wide 
I  .Manhattan,  4  ft.  wide 
Queens,  5  ft.  wide 
1  6x24-in.  cross-walk 


CItRBING — .Veic  York:  Bluestone  per  lin.ft.,  f.o.b.  barge  New  York.  5x16  in. 
88r  ;  .S7  /xiuis:  Class  ".A”  straight,  elelivered,  5x18  in.,  $1.05  per  lin.ft.;  round¬ 
ings,  $1  80  flirmincAam:  Limestone,  5xl8-in,,  $1.05  per  lin  .ft. 


,Sixe  of  Block  Treatment  PerSq.Yd. 

3  l6  $2.40 

31  16  2.70 

31  18  2  40 

4  16  2.25 

31  16  2  10 

3}  16  2  45 

4  16  2  80 

4  16  Off  market 

31  16  2.50 

31  16  2.00 

3  16  220 

31  16  2.30 

4  16  2  40 

4  18  3  90 

31  16  None  nsesl 

4  16  4  50 

3  16  1.94 

n  16  2.35 

4"  16  2.50 

4  l6  None  used 


WOOD  BLOCK  PAVING 

New  Yoik . 

New  Y  ork . 

Beiston  . 

Chicago . 

Chicago . 

Ht.  Ixiuis . 

St.  Istuis . 

Seattle . 

Minneapolis . 

Atlanta . 

New  Orleans . 

New  •  Irleans . 

New  ( Irleans . 

I  (alias . 

Baltimore . 

Montreal . 

I  (etroit . 

Cincinnati . 

Kansas  City . 

Philailelphia . 


NATURAL  CEMENT — Price  to  dealers  per  bbl.  for  500  bbl.  or  over,  excliisne 


PORTLAND  CEMENT — Prices  to  contractors  per  bbl.  in  carload  lots  f  o  b 
points  listed  without  bays.  Cash  discount  not  diHliicted. 

Mav  5  One  Month  Ago  One  Year  .Ago 

New  York,  del.  by  truck . $2  35«J  $2.50  $2.35(o  $2.  50  $2.  506/ $2.60 

New  York,  alongside  dock  to 

dealers .  20-  203  2.15 

Jersey  City .  2  28  2  28  2.33 

Boston .  2  25  2.25  2.40 

Chicago .  2.05  2.05  2.  10 

Pittsburgh .  2.04  2.04  2.09 

Cleveland . .  2.24  2.24  2.29 

Detroit .  2.15  2.  15  2.15 

Indianapolis . . .  2.19  2.19  2. 29 

MilwauKee .  2.20  2.20  2.25 

Duluth .  2.04  2.04  2.09 

Peoria .  2.22  2.22  2.27 

Cedar  Rapids .  2.24  2.24  2.34 

Davenport .  2.24  2.24  2.29 

St.  Louis .  2  05  2  05  2.20 

San  Francisco .  p  2.51  2.51  2.31 

New  (Orleans .  2.40  2.40  2.30 

Minneapolis .  2.22  2.22 

Denver .  2.85  2.85  2.85 

Seattle .  2.65  2.65  2.65 

Dallas .  2.05  2.05  2.05 

Atlanta .  2.35  2.35  2.35 

Cincinnati .  2.32  2.32  2.37 

Los  Angeles .  2.50  2.50  2.36 

llaltimore .  2.50  2.50  2.35 

ilirmingham .  2.40  2.40  2  40 

Kansas  Citv,  Mo .  2.50  2.20  2.35 

.Montreal .  1-15  1.15  1.42 

Philadelphia .  2.50  2  .  50  2.41 

St.  PauL. .  2.22  2.22  2.32 

Toledo .  2.20  2.20  2.20 

NOTE — Bags  10c.  each,  40c.  per  bbl.;  20c.  each  in  Canada,  80c.  per  bbL 
Current  mill-prices  per  barrel  in  carload  lots,  without  bags,  to  contractors: 

Buffington,  Ind .  $1.80  Hudson,  N.  Y .  $1.75 

Universal.  Pa .  1.80  I.ceds,  Ala .  1.85 

Steelton,  Minn . 185  Hannibal,  Mo .  1.W 

Fordwick,  Va . . . .  2.05  T.«lugh  Valley  District .  1.75 

Mitchell,  Ind .  1.90  Wyandotte,  Mich .  I.9( 

lola,  Kan .  I  85  Alpena,  Mi^ .  1.75 

Mason  City,  la .  1.80  Kingsport,  Tenn .  2.05 

La  Salle.  Ill .  I  90 


Construction  Materials 


S\\!>  .AND  GR  AVEL — Price  for  cargo  or  carload  lots  to  contractor,  f.o.b.,  per 
cu  vd  IS  ;is  follows: 

. - Gravel - 

. - Dili. - .  - ;  In. —  - - Samir —  - 

One  One  One 

Year  A'car  A’ear 

May  5  Ago  M.ay  5  Ago  .May  5  Ago 

New  York  (ofongside  doc*)..  $1  75  $175  $1.75  $1.75  $1.00  $1.00 

IVnver  .  .  1  90  I  90  1.90  I  90  I  00  1.00 

Chicago  .  1 .7(1  1 . 60  1  70  1 . 60  1.65  1.40 

St.  I^iis!.; .  I  45t  l.45t  I  45t  1.45t  I  20t  I.OSf 

Seattle .  I  25  1  50  I  25  1.50  1.25  I  50 

Dallas  .  2.38*  2.38*  2.38*  2.38*  2.00*  2  00* 

Minneap/dis .  I  .65t  1.651  1.65$  l  .65t  I 

Cincinnati .  1  ’Of  l  .40t  1 .  30t  1 . 40t  I  05t  l  .35t 

San  Francisco .  1.80  1.80  1.80  1 . 80  1 . 40  1 . 40 

Boaton  (on  trucks  at  dock), ,  1 . 75t  1 . 504  I  75+  1 . 50+  1 . 25+  1 . 00+ 

New  Orleans .  2  I0+*  2.60+*  2  60+*  2  60+*  I  80+  1.80+ 

I gjs  Angeles .  2  OOt*  1.15+  2  00+*  I  15+  1  40+  .90tt 

AHantir  ..  1  90+  1.90^  .90+  1.90+  1.60+  ,50+ 

Detroit .  1  70  1  45  .60  .35  1.35  I.IO 

Baltimore .  1.40  1.40  .  60  1.60  .  70+  .70+ 

Montreal .  I  90+  1.25+  .50+  1.25+  1.35+  1.25+ 

Birmingham .  2  00*  2  00*  2.00*  2.00*  1.50  1.50 

Philadelphia:.. .  2  25*  2  10*  2.25*  2.10*  1.65  1.50 

Kansas  City,  Mo .  66++  .66++ 

I’ittsburgh . 85+  .  85+  ....  .... 

•Delivered.  +  Per  ton.  +  At  pit. 


LIME — Warehouse  prices: 

, - Hydrated, 

per  Ton - -  » - Lump, 

per  Barn  1  — , 

Finishing 

Common 

Finishing 

Coniiiioit 

New  York . 

$18.20 

$11.00 

$3.  50* 

$2.  10(0,3  UO* 

Chicago . 

20.00 

18  00 

1.50+ 

St.  Louis . 

23.50 

17  50 

2.03* 

Boston . 

18  25 

II  00 

3.50* 

«.J(Ho>3  00" 

Dallas . 

19  00 

1.82+ 

Cincinnati . 

16.80 

11.90 

1 1 . 40+ 

San  Francisco . 

27.50 

24  00 

1  70+ 

Minneapolis . 

25.  50 

21.00 

1.  70+ 

Denver . 

24.00 

2  70" 

Detroit . 

IS  SO 

11  SO 

12  00+ 

Seattle,  paper  sacks. 

24.00 

2.80+ 

IxM  Angeles . 

25.00 

15  00 

2  40+ 

77.6(1+ 

Baltimore . 

24.25 

17.85 

2.55+ 

Montreal . 

21.00 

10  00+ 

Atlanta . 

22  00 

13.00 

1  50+ 

New  Orleans . 

24.00 

15.00 

2.60+ 

2.25" 

Philadelphia . 

23  00 

16.00 

Kansas  City. . . . 

18.  50 

17.  50 

2  50+ 

2  25* 

Birmingham . 

22.50 

16.00 

2  40+ 

1  85+ 

*  Per  280-lb.  bbl. 

(net),  t  Per  180-lb.  (net). 

t  Per  ton. 

$19 

00 

23 

00 

12 

00 

21 

10 

13 

50 

'22 

10 

23 

00 

18 

50 

22 

50 

19 

40 

19 

00 

II 

65 

of  bags: 

May  5 

One  Year  Ajfo 

Minneapolis  ( Rusendalcl . 

$2.80 

$2.80 

Kansas  City  (Ft.  Scottt .  . 

1.45 

1.35 

Cincinnati  (Utica) .  •  .  .  . 

1.72 

1.72 

Boston  (Rosendalc) . . 

2.75 

2.60 

St.  Louis  (Carney) . . 

2  7S 

2.35 

Birmingham  (Magnolia)  poxsolan  cement . 

2.40 

2.40 

ZZUi 


E.  N.~R.  Prices  of  Construction  Materitds 

STRUCTURAL  MATERIAL 


\NGLE  MESH — Price  pei  lOO  so.ft.  in  carload  lot*  at  mills;  from  ware- 
‘ill  lesB-than-carlond  lots: 

PLMN  MNCH  BY  4.1NCH  MfSH 

[ht  in  Pitts-  Cliica«o  - - M  arrhouse - - 

ids  per  hurirl:  District  San  Fran- 

I  sq  ft.  Mill  Mill  New  York  St  Diuis  Dallas  cisco 
22  SO  99  $1  01  $1.39  }l  06  $1  13  SI  22 

28  I  26  I  29  1/6  I  3S  I  38  I  55 

35  I  54  I  58  2  16  I  66  I  67  I  9| 

45  I  98  2  03  2  77  213  2  UO  2  4n 

57  2  45  2  51  3  45  2  63  2  55  3  03 

68  2  92  2  99  411  3  14  315 

78  3  35  3  43  5  70  3  60  3  47 

103  4  43  4  53  6  21  4  75  4  58 

119  512  5  24  7  19  5  50  5  26  6  35 

138  5  93  6  07  8  35  6  37  611 

160  6  88  7  04  9  65  7  38  712 

PAVINf. 

036r  17  SO  76  $077  SI  06  $081  SO  76  .  .  . 

053P  24  I  07  I  09  I  50  I  14  I  07  . 

072P  31  I  35  I  38  I  90  I  45  I  39  . 

iQ7P  40  I  74  I  78  2  45  I  87  I  90  . 

049K  24  I  07  I  09  I  14  1  02  . 

05711  31  I  35  I  38  I  45  I  39  .  ... 

5gQK  40  I  74  1.78  I  87  I  90 

In  rolls,  48-,  52-.  and  56-in.  wide  and  in  150-,  200-  and  300-ft.  lenittha.  Gal- 
vaoiieii  is  about  15%  hinher.  Sise  of  roll  carried  in  New  York  warehouses. 
46  in.  wide  x  150  ft.  Ion*,  or  600  sq.ft. 


-  Followinit  are  base  prices  per  100  lb  in  carload 

lots,  f.o.b.  mill,  Pittsburgh  and  Birmingham,  together  with  quotations  in  Iras 
than-carloa<l  lots  from  warehouses  at  places  named 

- . —  Warehouse - . 

Hir-  San 

Pittsburgh  mine-  New  St.  Chi-  FYan- 

Mill  hani  5  ork  Dallas  laiuis  cago  cisco 

Beams.  3  to  15  in..  $|90  $7  05  S3  34  $4  15  S3. 25  S3  10  S3  00 

Channels,  3  to  1 5  in .  I  90  2.10  3  34  4  15  3.25  3  10  3  00 

Angles,  3  to  16  in.,  f  in. 

•hick .  190  2  10  3  34  4  15  3  25  3  10  3  00 

Tees,  3  in.  and  larger  I  90  2.10  3  34  4  15  3.35  3  10  3  00 

Plates,  i  in.  thick  and 

heavier .  1.8061,1.90  2  00  3  34  4.15  3  25  3  10  3.00 


Style 

Vunil'cr 

032 

049 

066 

091 

126 

153 

180 

245 

287 

336 

395 


RIVS'TS — The  following  quotations  are  per  100  lb. 


STRlT'TrilAI. 


Warehouse 


—  New  York — . 

Pittsburgh  tine  Chi- 

Mill  May  5  5’r  .Ago  cago 
$2  30^$2  45  $5  00  $4  50  $3  50 

CONK  hf:ad  bdii.fk 
$3  00  14  70  $3  70 

315  4  85  3  80 

3  40  _  5  10  4  05 


EXPANDED  MF.TAL  I.ATH  — Prices  in  less-than-csrload  lots  per  100  yd.  for 
paintril 

Weight  Bit-  Ban 

ill  pounds  New  York  mingham  Chicago  St.  I.a>uis  Francisco  Dallas 
22  $1750  $1950  $1750  $1650  $1900  $2400 

25  18.50  21.50  18  50  17  50  21  00  26  00 

1  0  21  00  24  50  21  00  20  00  24  00  29  00 

)  4  22  50  27  50  22  50  21  50  26  00  31  00 


N.AILS — The  following  quotations  are  per  100  Ih  keg  from  warehouse: 

Pittsburgh  Bimiing-  San  8f,  Mon- 

Mill  hum  Chicago  Franciaeo  Dallas  laiuis  Ireal 

Wire...  $2  55  $2  85  $2  95  $.1i;  $4  25  #f.s.$  $4  95 

Cut..  2  80  2  90  5  00  5  00  ?  9.<  5  OC 


BARS.  f'ONCRETE  REINFORfllNG— Current  quotations  per  100  lb. 
loail  lots,  f.o.b.,  except  at  .New  York  and  8t.  luiuis  warehouses: 

ROLLED  FROM  BILLETS 


Warehoi 


Pitts-  Bir-  San 

burgh*  mingham  New  St.  F'ran- 

Mill  Mill  York  Chicago  Louis  Dallas  cisco 

$190  $2  25  S3  24  $2. 30(ih$2  50  S3  15  S2  75  $2  95 

2.00  2  35  3  34  2  40^  2  60  3  25  2  85  3  05 

2.10  2  45  3  44  2  50(-i  2  70  3  35  2  95  3.15 

2  30  2.6$  3  64  2  70(0  2  90  1.55  3  10  3.35 

2.90  3.25  4  24  3  30®  3.50  4.15  3  75  3.95 

For  standard  claaslBeation  of  extras  for  sise  and  cutting  of  steel  bars,  see  bar 
rani  of  July  15,  192). 

ROLLED  FROM  RAILS 


SHIP  SPIKES — Current  prices  per  100  lb. 


Inches 
and  larger 


Seal  tie 
Black 
S7  75 
5  65 
5  50 


Black 
$5  75 
$  30 
5.  15 


Pittsburgh  base  in  lota  of  200  kegs  or  more,  $3  30. 


PREPARED  ROOFINGS — Slate-surfaced  rooting  (4  ply)  in  rolls  of  108  s<i  ft 
costs  $2  46  per  roll  to  contractors  in  carload  lots  f.o.b.  New  A’ork. 

Single  shingles,  slate  finish,  cost  $6  36  per  stpiare  (auflicienCto  cover  100  Mj.ft. 
in  carload  lots,  f.o.b.  New  York.  .Strip  shingles  (4  in  I)  f.o.b.  New  York,  in  ear- 
loail  lots  to  contractors,  $5.00  per  square. 


Dallas 
$2  48 

2  58 
2  68 


I.oiiis  Dallas 
65  $2.  88 

S.gr,  3  48 


in  and  larger 


BRICK — Contractors  price  per  1,000  in  cargo  or  carload  lots  is  as  follows: 

, - Common - n 

One  One  Year  -—Paving  Block — . 

May  5  Month  Ago  Ago  Vinch*  3J-inch* 

New  York  (del.)... .  $19.00-20  00  $19  00-20.00  $  20  50  $45  OOt  S51 .00$ 

New  York  (at  dock)  .  16  (HF  17  00  17.00  17  00 

Chicago .  12  00  12  00  12.  CO  42  00  45.00 

St.  i.,nui8,  salmon  (del.)  15.00  15  00  16  00  M.OO  42.30 

Denver,  salmon .  9(3)10  9(0)10  iKo,  13  ...  . 

Dallas .  14  10  14  10  12  00  35  00  . 

San  Francisco .  14.00  14.00  15  00  .  . 

Lis  Angeles .  tO.iH)  10.50  11.50  (not  used) 

Boston  (del.) .  20. BO  20  00  18  00  45.00  50  00 

Minneapolis  (deL) .  Ii  75  13  75  14  25  .  ... 

Kansas  City .  15  50  13.50  1  5  00  (no  market) 

Seattle .  li-OO  15.00  15  00  .  55.00 

Cincinnati .  IS. 50  15.50  17.00  40.00  45  00 

.Montreal .  20.S.5  21  25  20  25  100  OOt 

Detroit  (del.) .  ti.OO  16.15  16  00  38  40  41  50 

Baltimore .  18  00  18  00  18  00  40  00  45  00 

Atlanta .  12.00  12.00  10  50  40  00 

NewOrleans .  15.00  15  00  15  00  60  00  75  00 

Hirniingham .  14  50  14.50  12  50  40  00  45  00 

Philadelphia .  18.00  18  00  I7(«  20  40.00  50.00 

Hitshurgh  (del.) .  17.00  17  00  16  00 

Cleveland .  1 4(3i  1 6  1 4(«  16  1 4  OO 

*For  paving  blocks  3x81x4  and  ))x81x4  respectively,  tin  cars  tlmporfed. 


HOLLOW  TILE— Price  per  block  in  carload  lota  to  contractor  for  hollow  build¬ 
ing  tile.  _ - New  York - ,  Perth 

Ma.v  5  One  San  Amboy 

on  5’ ear  Chi-  Phila-  St.  Fran-  N.  J., 

Trucks*)’  Ago  eago  delphia  Louis  ciscot  Factorv* 

.  $0.1027  SO  1112  $0  076  $  OU  <0  068  $0  108  . 

6x12x12...  .15it  1667  .104  .  09  .156  . 

8x12x12.. .  .me  .2084  .142  21  .126  .244  . 

10x12x12 .  182  158  .  $0  t.188 

12x12x12 . 202  32  .1X6  . 2956 

*5  per  cent  off  for  cash.  (Partition  tile 

4x12x12  8x12x12  12x12x12 

Bneton .  $0  08  $0  16  $0  26 

Minneapolis  (f.o.b.  cars) .  072  .125  .22$ 

Cincinnati .  .064  .1295  1726 

Kansas  City .  .088  .154  252 

I)enver .  .085  .155  .22 

Seattle  .  .10  .18  .26 

Ix«  Angeles .  .085  .172  .285 

NewOrleans .  .11  .205  31 

Detroit . 0707  .1326  .1853 

Montreal .  .10  .  . 

B.iltimore .  .124  . 268 

AtlanU . 089$  .1837 

Dallas . 112  .19  .31 

Birmingham .  .11  .  124  ,255 

Pittsburgh . 068  .128  .179 

C1<  veland. . . . . .  .07  .12  . 


LINSEED  OIL — These  prices  are  per  7l-lb.  gallon  for  raw  oil: 

- -  New  York - »  . 

One 

May  5  Year  Ago  May  $ 
Raw  in  tiarrala  (5  bbl.  Iota). . . .  SO  BSl  $0.84)  $•  t$ 


Chicago 


ROOFING  MATERIALS — Prices  f.o.b.  New  5’ork,  to  contractors  in 
lots: 

Tar  felt  ( 14  lb.  per  square  of  100  sq.ft.)  per  ton . 

Asphalt  coating,  per  gal . . . .  . 

Asphalt  felt,  per  100  Ib  . 

rarload 

$72  no 
33 

3  71 

WINDOW  GLASS — I'niteii  inches,  25.  bracket  siie  618  to  10x15.  niucla  thioknem 

"AA,”  83  per  cent:  "A,” 

8S  per  cent;  “B,’ 

'  89  per  cent.  Double  thickness  “A A,” 

S.i  per  cent;  ".A,”  8S  per  cent;  "B,”  89  per  cent  discount  from  jobbers  list  at  New 

York  warehouses. 

SHEETS — Quotations  are  per  100  lb.  in 

various 

citiea  from 

warehouse  also  the 

base  quotations  from  mill: 

Pit  tsburgh 

San 

Large 

St. 

F'ran- 

New 

Blue  Annealed 

Mill  Lou 

Louis 

Chieago 

ciaco 

York 

.No.  10 . 

$2  M(3,2  30 

$3  60 

S3  50 

<3  75 

$3  89 

No  12 . 

2  2S(a.2  3S 

3  65 

3  55 

3  80 

3  94 

No.  14 . 

2  30(u.2  40 

3  70 

3  60 

3  85 

3  99 

No.  16 . 

2  40(m2  SO 

3  80 

3  70 

3  95 

4  09 

Black 

.Nos.  18  to  20 . . 

<..>0(42.60 

4  25 

3  75 

4  50 

4  00 

No.  22 . 

t.65(k2  75 

4  40 

3  90 

4.65 

4  15 

No.  24 . 

<.70Si)2  80 

4  45 

3  95 

4  70 

4  20 

No.  26 . 

i.H0(a\2  90 

4  55 

4  05 

4  80 

4  30 

No.  28 . 

<..9.-;(3)3  05 

4  70 

4  20 

4  90 

4  45 

Calvanixed 

No.  10 . 

2.95(ai.(  00 

4  55 

4  10 

4  55 

4  25 

Nos.  12  to  14 . 

3.05(3)3  10 

4  65 

4  20 

4  65 

4  35 

No.  16 . 

3.I5@.3  iO 

4  75 

4  30 

4  75 

4  45 

No.  18 . 

3  30(3)3  .33 

4  90 

4  45 

4  90 

4  60 

No.  20 . 

3  45(3)3  .50 

5  05 

4  60 

5  05 

4  75 

No.  22 . 

3.5046.3  .5.5 

5  10 

4.65 

5  10 

4  80 

No.  24 . 

3  65(3.  , f  .  70 

5  25 

4  80 

5  25 

4  95 

No.  26 . 

3  904«  3  95 

5  50 

5  05 

5  50 

5  20 

No.  28 . 

4.  1541- 1  fO 

$  75 

5  30 

5.75 

5.45 

For  galvanised  corrugated  sheets  add 

1 5c..  all 

Ptn|E«. 
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WHITE  AND  RED  LEAD— Per  lOO-Ib.  ke*.  baae  price  f  o.b.  New  York 


E.  N.-R.  Prices  of  Construction  Materials 

price  fob  New  York  I  MiscellaHeous 


I  Yr  Ago 
$15  2$ 
15  25 


„ - In  Oil - 

May  $  I  Yr.  Ago 

$16  75  $16.75 

15  25  152$ 


Lumber 


l*ricea  wholesale,  per  M.  ft.  b.m.,  in  carload  loU,  f.o.b. 


San  Franclaco — Price*  of  rough  Dougla*  fir  No. 
eontraciors  at  yards. 


I  common,  in  carload  lot*  to 


6*8  and 

10-16-18  and 

22  and 

12  Ft. 

20  Ft. 

24  Ft. 

25  to  32  Ft. 

3x3  and  4 

$26  00 

$27  00 

$28  00 

$31.00 

3x6  and  1 

26  00 

27  00 

28  00 

31  00 

4x4-6  and  8 

26  00 

27  00 

28  00 

31  00 

3x10  and  12 

26  00 

27  00 

28  00 

31  00 

3x14 

30  00 

30  00 

32  00 

34  00 

4x10  and  12 

26  00 

27  00 

28  00 

31  00 

4x14 . 

30  00 

30.00 

32.00 

34  00 

24  Ft.  and  Under 

25  to  32  Ft. 

33  to  40  Ft. 

6x10. 

$28  00 

$30  00 

$32  00 

6x14. 

34  00 

36  00 

38  00 

8x10 

28  00 

30  00 

32  00 

8x14. 

34  00 

36  00 

38  00 

Other  Cl  tie* 

12x1 2-In. 

E— 8x8*ln.  X  20  Ft. 

and  Under - . 

20  Ft.  and  Under 

p 

Fir*  Hemlock  Spruce 

P. 

Fir* 

Boston . 

$48 . 50 

$50.00  $52.00 

$58.50 

S.5s.oot 

Seattle . 

24.00 

23.00 

New  ( Irleana . 

36  00 

43  60 

Baltimore . 

32  50 

49.25 

53.00  60  00 

38  00 

49.75 

Cincinnati . . 

37  00 

73  00 

73.00  85.00 

48.00 

77  00 

Montreal . 

50.00 

55  00 

60.00 

50  00 

Los  Angeles . 

34  2S 

34.2s 

Denver . 

33  25 

34.25  34.25 

34  2S 

Minneapolis . 

42.50 

38.75 

34.50  . 

45  00 

3$.7S 

Atlanta . 

31  00 

34.00 

Dallas . 

56.00 

56.00 

Kansas  City,  Mo.. . . 

41.50 

■17.75 

55.50 

37.50 

Birmingham . 

32  00 

34.00 

Philadelphia . 

i8  00 

35.00 

38.00  45.00 

6S.00 

35  00 

Detroit . 

48  00 

44.00 

58.00 

42  00 

St.  Louis . 

41.00 

53.00 

»— I-In.  Rough,  10  In.  x  16  Ft.—. 

2-In.  T. 

and  Under 

10  In. 

X  16  Ft. 

P. 

Fir* 

Hemlock 

P. 

Fir* 

Boston . 

..  $44.00 

tit.m 

$45.00 

$49.00 

$48  OOt 

Seattle . 

22.00 

23,50 

New  Orleans . 

38  00 

46.00 

28  00 

34.00 

Baltimore . 

55  00 

44  00 

44.00 

34  00 

50  00 

Cincinnati . 

70.00 

79  00 

75  00 

38.00 

85  00 

Montreal . 

45.00 

50  00 

40.00 

65.00 

50.00 

27  00 

Denver . 

33.25 

33.25 

32  75 

Minneapolis . 

42.50 

Sfi.TS 

34.75 

36.00 

34  7S 

Atlanta . 

22  00 

28.00 

Dallas . 

52  25 

56  00 

Kansas  City,  Mo. . . 

73.75 

78.75 

37  75 

Birmingham . 

27  00 

45  00 

Philadelphia . 

30  00 

35  00 

36.00 

S2  00 

S5.00 

Detroit . 

40  50 

37.00 

46.50 

41.25 

84.  Louis . . 

. ..  43.00 

gs.oo 

•Douglaa  fir.  tPrime. 


PILES — Prieea  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  Ywk 


Diametera 

12  in.  at  butt . 

12  in. — 2  ft.  from  butt 
1 2  in. — 2  ft.  from  butt 
14  in. — 2  ft.  from  butt 
14  In. — 2  ft.  from  butt 
14  in.— '2  ft.  from  butt 


Points 

Length 

Barge 

Rail 

6  in. 

30  to  50  ft 

$0.14) 

$0. 18* 

6  in. 

50  to  59  ft. 

.19 

.23* 

6  in. 

60  to  69  ft 

.2IJ 

■  25* 

6  in. 

50  to  69  ft. 

.25* 

.34 

6  in. 

70  to  79  ft 

.27* 

.56* 

5  in. 

80  to  89  ft 

.35 

.41 

.STEEL  SIIEETPILING — The  following  price  i»  base  per  100  lb.  f.o.b,  Piti^ 
burgh,  writb  a  comparison  of  a  month  and  a  year  ago: 

May  5  One  Month  .Ago  One  Year  Ago 


$2.20@$2.25 


One  Month  .Ago 
$2.20®$2.25 


t2.25(a>$2.30 


(CONCRETE  BLOCKS — Standard  8x8x1 6-in.,  delivered  to  job,  each: 

Denver .  $0.22  St.  liouis .  $0  18* 

Detroit . 16  Boston . 20 

New  Orleans .  . .  Minneapolis . /$• 

New  York  (Brooklynl . I8@.20  Philadelphia . I8(<’  .20 

Pittsburgh . 18  ‘K  .o.b. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  gaivsi. 
iied  are  as  follows:  Eastern  Territory 

New  York 
and  East  of 
Missouri  Kivw 

Plow  steel  round  strand  rope .  35% 

Special  steel  round  strand  rope .  30% 

Cast  steel  round  strand  rope .  20% 

Round  strand  iron  and  iron  tiller .  5% 

Galvanized  steel  rigging  and  guy  rope .  74% 

Galvanised  iron  rigging  and  guy  rope .  -f  I2J% 


New  York  and  Ghlcatfo — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 

. - -New  York—'  .  . - Chicago— - . 

20  Ft.  22-24  20  Ft.  Up  to  32  Ft. 

and  Under  Ft.  and  Under  No.  I  Doug- 

L  L  Y  P  L.L  Y  P  No.l  L.L.Y.P.  las  Fir 

3i4to8x8 . ti0.(m*$42.00  $il  .Otm%4i.OO  $38.50  $40  50 

3x10  to  10x10 .  47  <«*(«>  49  00  44  50  00  45  00  40  50 

3xl2to  12x12 . 2:4. f'O®  56.00  56. W®  57.00  56.00  40  50 

3xl4to  14x14 .  C*.(>()(ai  64  00  ()0@  65  00  .  40  50 

3x16  to  16x16 .  74.W>t<*i  76.00  75.(10®  77.00  .  42  00 

New  York — Wholesale  price  of  long-leaf  yellow  pine  timbers  (rough)  to  deal¬ 
ers:  to  contractors,  delivereti  from  Ughters  to  job,  $$(<>>  $10  additional.  Short- 
leaf  pine  c.Tsts  $3  per  M.  ft.  less 

Over  24  ft. — Add  $1  for  each  tulditional  2  ft.  in  length  up  to  32  ft.  and  $1 
for  each  additional  foot  from  32  to  36  ft. 


Plow  steel  round  strand  rope .  35% 

Special  steel  round  strand  rope .  30% 

Cast  steel  round  strand  rope .  20% 

Round  strand  iron  and  iron  tiller .  5% 

Galvanized  steel  rigging  and  guy  rope .  74% 

Galvanized  iron  rigging  and  guy  rope .  -f  124% 

California,  Oregon,  Nevada  and  Washington:  Discount  5  points  leas  than  dw 
count  for  Fiastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 

Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Easters 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  5  pninls 
leas  than  discount  for  Eastern  territory. 

MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  4  to  2c.  extra:  while 
for  quantities  amounting  to  leas  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  l-in.,  8  ft.;  j-in.,  6; 
1-in.,  44;  l-in.,  34;  tl-in.,  2  ft.  10  in.;  14-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  ’-in.  and  larger,  in  1200-ft.  coils: 


Boston . 

.  $0.23 

New  Orleans . 

.  $0.21 

New  York . 

. 24* 

Los  Angeles . 

. 25 

Chicago . 

. 23* 

Seattle . 

. 21 

Minneap  >lia. . . 

. 2S| 

St.  Louis . 

. «i 

San  Francisco . 

. 22* 

Montreal . 

. 17 

. 27 

. 24t 

. 25® .  26 

. II 

. 21 

. 28 

Dallas . 

. 31 

Birmingham . 

. .  .26®.27 

Philadelphia . 

. 25 

EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 


'  New  York . 

Boston . 

Kansas  City... 

Seattle . 

Chicago . 

Minneapolis. . . 

St.  Louis . 

Denver . 

Dallas . 

Los  Angelee... . 

Atlanta . 

Baltimore . 

Cincinnati . 

Montreal . 

Birmingham... 
New  Orleans.. . 
San  Francisco.. 
Philadelphia. . . 


40% 

60% 

$0,265* 

$0  2875* 

.25 

.28 

.21$ 

.23$ 

.165 

.19 

.I95t 

.2175* 

.1917 

.2123 

.iO 

.#?* 

.2025 

.2275 

.225 

.306 

.1875 

.2225 

.23 

.255 

.22 

.23 

.22 

.245 

.1675 

.1895 

.22 

.24 

.235 

.26 

.1625 

.1925 

.215 

.24 

).  and  less 

than  a  toa 

CHEMICALS — Water  and  sewage  treatment  chemicals,  spot  shipments  is 
carload  lots,  f.o.b.  works: 

Sulphate  of  aluminum,  in  bags,  per  100  lb . $2. 00®  $2.  II 

Sulphate  of  copper,  in  bbl.,  per  100  lb .  4. 80®  4. 94 

Soda  ash,  58%,  in  bags,  per  100  Ib . I.32)@l  37| 

Chlorine,  liquid,  tanks,  per  lb . 04® .  041 

Hypochlorite  of  lime  (bleaching  powder)  in  drums,  per  100  lb .  2  00®2.ll 

FREIGHT  RATES — On  finished  steel  products  in  the  Pittsburgh  district,  in¬ 
cluding  pistes,  structural  shapra,  merchant  steel,  bars,  pipe  fittings,  pliun  and 
galvanised  wire  nails,  rivets,  spikes,  bolts,  flat  sheets  (except  plsniueo),  chains, 
etc.,  the  following  freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of 
36,000  lb.: 


Atlanta  .... 
Baltimore. . . 
Birmingham. 

Boston . 

Buffalo . 

(Chicago . 

Cincinnati.. . 
Cleveland. . . 
Denver . 


Detroit .  $0,24 

Kansas  City . 735 

New  Orleans .  .67 

New  York . 34 

Pacific  Coast  (all  rail) .  1.15* 

Philadelphia .  .32 

St.  Louis .  .45 

SLPaul . 41 


*  Minimum  carload,  50,000  D),,  struetural  steal  only;  10,000  8),,  (or  othar  iron 
or  steel  produetn. 


